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ADDENDUM A 
PROTECI'ION OF SURFACE WATER 

As described in Section 7.11, this addendum presents the evaluation of potential groundwater 

impacts to the Coldwater Creek located adjacent to the east of Sub-area 6D. Figure 1 presents a 

schematic cross-section. This evaluation was performed in accordance with the procedures 

included in the MRBCA program and verbal discussions with Rich Nussbaum and John Hoke of 

MDNR on October 7, 2004. This addendum includes: 

• Selection of constituents of concern (COCs), 

• Stream classification and beneficial use, 

• Water quality criteria for COCs, 

• Back-calculation of allowable groundwater concentrations at the sampling points in Sub-

area 6D, 
• Calculation of representative groundwater concentrations, 

• Comparison of the representative concentrations with the allowable concentrations, and 

• Conclusions of this analysis. 

1.0 SELECTION OF CONSTITUENTS OF CONCERN 

Table 1 presents the list of constituents detected in groundwater samples at various distances from 

the Coldwater Creek. In all 28 constituents were detected in groundwater about 2,000 feet from 

the Creek, 14 constituents at 1,000 ft from the Creek, and only 11 constituents at 75 ft from the 

Creek. Several of the constituents detected at 2,000 ft from the Creek were not detected in 

sampling points close to the Creek. Conservatively, all the 28 constituents detected at 2,000 ft 

from the Creek were evaluated. 

2.0 STREAM CLASSIFICATION AND BENEFICIAL USE 

As per Table H of 10 CSR 20-7.031 (MDNR, August 31, 2000), the portion of the Coldwater 

Creek adjacent to the east of Sub-area 6D is an unclassified stream (Class U). As per 

communication with John Hoke of MDNR (October 7, 2004), general warm-water fishery was 

considered as the beneficial use for the Coldwater Creek adjacent to the Sub-area 6D. The 

downstream portion of the Coldwater Creek from Hwy. 67 to Missouri River is classified as a 

Class C stream. Table H of 10 CSR 20-7.31 provides the following beneficial uses for the 

downstream portion of the Coldwater Creek (Class C): 

• Protection of warm water aquatic life, 

• Human health - fish consumption, and 

• Livestock & wildlife watering. 

3.0 WATER QUALITY CRITERIA 

As per MDNR, water quality criteria depend on the stream classification and beneficial use. For 

an unclassified stream, acute water quality criteria has to be met at the point of groundwater 

discharge. Further at the point the unclassified stream becomes a classified stream, chronic water 

quality criteria has to be met. 

The acute and chronic water quality criteria for COCs were obtained from Table A of 10 CSR 20-

7.031 and are presented in Table 2. 
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Note that acute criteria are available for only arsenic, cadmium, chromium, lead, and mercury. 

For this evaluation conservatively the most. protective criteria (for various levels of water 

hardness) was selected and is tabulated in Table 2. 

The chronic criteria also depend on the beneficial use designations of the stream. For the three 

beneficial uses presented in Section 2.0, the most stringent criteria are shown in Table 2. 

Typically, the chronic criteria are lower (more stringent) than the acute criteria. 

4.0 BACK-CALCULATION OF ALLOWABLE GROUNDWATER 
CONCENTRATIONS 

The allowable groundwater concentration at the sampling points located 75 ft from the Creek 

were calculated using: 

where, 

Cau 
DAFsat 
Cwqc 

= Allowable groundwater concentration (J.1g/L), 
= Dilution attenuation factor (DAF) in saturated zone (unitless), and 

= Water quality criteria (J.1g/L). 

(1) 

To calculate the DAF between the on-site groundwater area and the point of discharge (a distance 

of 75ft), Domenico's steady state model as implemented in the MRBCA program was used. The 

input parameters used to estimate the DAF are shown in Table 3 (Domenico and Schwartz, 1990). 

Conservatively, it was assumed that there is no biodegradation. The back-calculated allowable 

concentrations in groundwater 75 ft upgradient of the point of discharge using acute water quality 

criteria and chronic water quality criteria are presented in Table 2. 

5.0 CALCULATION OF REPRESENTATIVE GROUNDWATER 
CONCENTRATIONS 

Tables 4 and 5 also present a comparison of the back-calculated allowable concentration with the 

representative groundwater concentrations 75 ft upgradient from the Creek. Specifically, 

representative concentrations M~ the average concentrations in MW6. Note non-detect values 

were replaced with half the detection limit. 

6.0 COMPARISON OF THE REPRESENTATIVE CONCENTRATIONS WITH THE 

ALLOWABLE CONCENTRATIONS 

Table 4 compares the representative concentrations with the allowable groundwater 

concentrations protective of the acute criteria. None of the COCs exceed the criteria. For an 

unclassified stream, this is the primary criteria that have to be satisfied at the point of discharge. 

Table 5 presents a comparison of the back-calculated groundwater concentrations based on 

meeting the chronic criteria at the point of discharge with the representative concentrations. 

Table 5 shows that the criteria are exceeded for chromium and lead by 11 and 45 %, respectively. 

However, these small e~ceedences are not of concern because the chronic criteria have to be met 
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at the point where the Creek changes designation from a Class U to a Class C. This is about 3.5 

miles downstream and over this distance the incremental concentration of constituents in the 

stream would decrease due to a variety of natural attenuation processes. 

7.0 CONCLUSIONS 

Based on the above screening level conservative evaluation, it can be concluded that the 

discharge of groundwater from Sub-area 6D into the Coldwater Creek meets the water quality 

standards. 

8.0 REFERENCES 

Domenico, P.A., and Schwartz, F.W., 1990. Physical and Chemical Hydrogeology. John Wiley 

and Sons, NY, p. 824 (Eqn. 17.21). 

MDNR, August 31, 2000. Rules of Department of Natural Resources Division 20 - Clean Water 

Commission Chapter 7 - Water Quality. 
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Table 1 
Constituents Detected in Groundwater at Various Distances from the Coldwater Creek 

Boeing Tract 1, St. Louis, Missouri 

Constituents 
Distances from the Coldwater Creek 

2,000 ft 1,000 ft 75ft 

1, 1-Dichloroethane X 
1,1-Dichloroethene X X 

1, 1,2-Trichloro-1 ,2,2-trifluoroethane X 
1 ,2,4-Trimethylbenzene X 
1,2-Dichlorobenzene X 
1,2-Dichloroethene (total) X X 

1,3-Dichlorobenzene X 
1 ,4-Dichlorobenzene X 
Arsenic X X X 

Barium X X X 

Benzene X X 

Bromodichloromethane X 
Cadmium X X X 

Chloroform X 
Chromium X X X 

cis-1 ,2-Dichloroethene X X X 

Dichlorodifluoromethane X 
Lead X X X 

Mercury X X X 

Methyl tert-butyl ether X 
Methylene chloride X 
set-Butylbenzene X 

Tetrachloroethene X X 

Toluene X X 

TPH (GCIFID) high fraction X X 

trans-1 ,2-Dichloroethene X X 

Trichloroethene X X X 

Trichlorofluoromethane X 
Vinyl chloride X X 

Total No. of Con 28 14 11 

Notes: 
Samples at 2,000 ft away from the Coldwater Creek included sampling points B28MW1, 

B28MW2, MW3A, MW3B, MW3, MW7, RC3, RC6S, and RC7. 

Samples at 1,000 ft away from the Coldwater Creek included sampling points B27E11, B27E5, 

B27E6, B27E7, B27E8, MW5AS, MW5BS, MW5CS, and MWSAS. 

Samples at 75 ft away from the Coldwater Creek included sampling point MW6. 
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Table2 

Water Quality Criteria for Constituents of Concern 

Boeing Tract 1, St. Louis, Missouri 

Constituents 
Water Quality Criteria (ug/L) Allowable Groundwater Concentration (ug/L)* 

Acute Chronic** Acute Chronic 

1,1-Dichloroethane --- --- --- ---
1,1-Dichloroethene --- 3.2 --- 5.33 

1,1,2-Trichloro-1,2,2-trifluoroethane --- --- --- ---
1,2,4-Trimethylbenzene --- --- --- ---
1,2-Dichlorobenzene --- --- --- --
1,2-Dichloroethene (total) --- --- --- ---
1,3-Dichlorobenzene --- --- --- ---
1 ,4-Dichlorobenzene --- --- --- ---
Arsenic 20 --- 33.3 ---
Barium --- --- --- ---
Benzene --- 71 --- 118 

Bromodichloromethane --- --- --- ---
Cadmium 31 9.1 51.7 15.2 

Chloroform --- --- --- ---
Chromium 62 42 103 70.0 

cis-1,2-Dichloroethene --- --- --- ---
Dichlorodifluoromethane --- 570,000 --- 950,190 

Lead 63 9 105 15.0 

Mercury 2.4 0.5 4.00 0.83 

Methyl tert-butyl ether --- --- --- ---
Methylene chloride --- 1,600 --- 2,667 

set-Butylbenzene --- --- --- ---
Tetrachloroethene --- 9 --- 15.0 

Toluene --- 200,000 --- 333,400 

TPH (GCIFID) high fraction --- --- --- ---
trans-1,2-Dichloroethene --- 140,000 --- 233,380 

Trichloroethene --- 80 --- 133 

Trichlorofluoromethane --- 860,000 --- 1,433,620 

Vinyl chloride --- 525 --- 875 

Note: 

---:Water quality criteria not available as per Table A of 10 CSR 20-7.031 

*:These concentrations have to be met at 75ft upgradient of the point of discharge. 

**: These concentrations have to be met where the Coldwater Creek becomes a classified stream at least 500 ft downstream of the point of 

discharge. 
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Table3 

Input Parameters Used to Estimated Dilution Attenuation Factor 

Boeing Tract 1, St. Louis, Missouri 

Parameter Value 

Distance from the edge of on-site groundwater area to the point of discharge 75 

Dimension of on-site groundwater area perpendicular to the groundwater flow direction* 84 

Lateral dispersivity (1/30 of distance) 2.5 

Vertical dispersivity (1/200 of distance) 0.375 

Note: 

*: Distance between sampling points B27E12 and MW6 

October 2004 

Unit 

ft 

ft 

ft 

ft 
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Table4 

Comparison of Representative Groundwater Concentrations with Acute Water Quality Criteria 

Boeing Tract 1, St. Louis, Missouri 

SampleiD Date 

MW6W 07/27/00 

MW6W 01/09/01 

MW6W 05/08/01 

MW6W 07/19/01 

MW6W 10/25/01 

MW6W 03/06/02 

MW6W 05/31/02 

~6W 08/14/02 

MW6W 12/06/02 

MW6W 03113/03 

MW6W 06/20/03 

MW6W 07/27/00 

MW6W 01109/01 

MW6W 05/08/01 

~6W 07/19/01 

MW6W 10/25/01 

Representative Concentration 

!Allowable Concentration (Acute Criteria) 

Exceed/Not Exceed 

Notes: 
All concentrations in ug!L (micrograms per liter) 

< Less than detection limit shown 

Blanks: Not analyzed 

Arsenic 

17.3 
< 50 

17 
< 5 
< 5 
12.9 
33.3 

Not Exceed 

For non-detects, half the detection limit was used for average calculation. 

Cadmium Chromium Lead 

-

.. 

< 5 146 39.2 
. < 10 170 < 50 

4.3 50 31 

< 2 4.2 < 5 

< 2 18 11 

2.76 77.6 21.7 

51.7 103 105 

Not Exceed Not Exceed Not Exceed 
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Table 5 

Comparison of Representative Groundwater Concentrations with Chronic Water Quality Criteria 

Boeing Tract 1, St. Louis, Missouri 

SampleiD Date 

MW6W 07/27/00 

MW6W 01/09/01 

~6W 05/08/01 

Mw6W 07/19/01 

~6W 10/25/01 

Mw6W 03/06/02 

MW6W 05/31/02 

MW6W 08/14/02 

MW6W 12/06/02 

MW6W 03/13/03 

MW6W 06/20/03 

MW6W 07/27/00 

~6W 01/09/01 

MW6W 05/08/01 

MW6W 07/19/01 

~6W 10/25/01 

Representative Concentration 

Allowable Concentration(Chronic Criteria) 

Ratio of Representative Cone. to Allowable Cone. 

Exceed/Not Exceed 

Notes: 
All concentrations in ug/L (micrograms per liter) 

< Less than detection limit shown 

Blanks: Not analyzed 

1,1-Dicbloro 
ethene 

J 0.35 
< 5 
< 1 
< 1 
< 1 
< 1 
< 1 
< 1 
< 1 
< 1 
< 1 

0.67 
5.33 
0.13 

Not Exceed 

For non-detects, half the detection limit was used for average calculation. 

October 2004 

Cadmium 

< 5 
< 10 

4.3 
< 2 
< 2 
2.76 
15.2 
0.18 

Not Exceed 

Chromium Lead 
Tetracbloro 

ethene 

7.7 
8 
11 
8.2 

HJ3 10 
9.3 

H 7.9 
8.4 
11 
7.4 

J4 12 

146 39.2 
170 < 50 
50 31 
4.2 < 5 
18 11 

77.6 21.7 9.17 

70.0 15.0 15.0 

1.11 1.45 0.61 

Exceed Exceed Not Exceed 

Toluene 
Tricbloro 

ethene 

< 1 3.9 
< 5 < 5 

2 3.3 

< 5 2.9 
< 5 H 3.6 

< 5 4.1 
< 5 H 2.2 
< 5 2.4 
< 5 3.6 
< 5 2.5 
< 5 J4 2.4 

2.27 3.04 

333,400 133 

0.00001 0.02 
Not Exceed Not Exceed 
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ADDENDUM TO RISK-BASED CORRECTIVE ACTION REPORT 

Boeing Tract 1, St. Louis, Missouri 
September 2004 

Introduction and Objective 

The Risk-Based Corrective Action Report for the Boeing Tract 1 facility in St. Louis, 

Missouri dated September 2004 was prepared under the assumption that groundwater at 

the Boeing facility and in the immediate vicinity is not currently being used as a source 

for domestic use, and will not be used for domestic purposes in the future. This is a key 

assumption that is applicable to all of the exposure units at the Boeing facility. 

The objective of this addendum is to provide documentation to support the above 

assumption. The following text was developed following the draft criteria developed by 

the Groundwater Classification Subgroup to be utilized under the Missouri Risk-Based 

Corrective Action (MRBCA) Program. 

GROUNDWATER CLASSIFICATION 

SITE: Boeing Tract 1, St. Louis, Missouri 

Analysis of Current Groundwater Use 

Identify Existing Wells: Eight private wells were identified within a 3-mile radius of the 

FUSRAP North County Site consisting of SLAPS and the Hazelwood Interim Storage 

Site (HISS) (USACE, 2003). Well depths range from 35 feet to 400 feet and none are 

currently used as a drinking water source. Four are irrigation wells and one is an 

industrial supply well. The three other wells had been used for domestic purposes, but 

were capped and abandoned in 1962, 1968, and 1979 (BNI, 1992). Most of these wells 

were installed into fractured bedrock for better yields than can be obtained from the 

shallow unconsolidated formation (USACE, 2003). One well was identified within one 

mile of the Boeing facility (Golder and Associates, 2003). This well was installed in 

1968 to a depth of 44 feet as an observation well. The well is located approximately 0.5 

mile southwest of the Boeing facility in the area of the current westward airport 

expansion (MACTEC, 2004). 

Reasonable Probability of Impact by Site COCs: 

Finding: There is no probability of impact to the wells identified above since (i) the site 

COCs plume has been defined on-site, and (ii) the groundwater flow direction at the site 

is to the southeast and the nearest well is an observation well about 0.5 mile to the 

southwest of the Boeing facility. 
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Analysis of Future Groundwater Use 

Identify Groundwater Zones: 

Zone 1: Shallow Groundwater - extends from ground surface to the top of the 

organic silt layer that overlies the dense clay. Groundwater in this zone typically 

extends from about 4 to 20 feet below ground surface (bgs). 

Zone 2: Deep Groundwater- includes the low permeability clay (aquitard) that 

separates the deep and shallow groundwater zones and the underlying silty clay 

and basal sands and gravel above the bedrock. Groundwater in this zone is 

present from about 20 to 80 feet bgs; however, much of this interval is low 

permeability clay. 

Zone 3: Limestone Bedrock - includes the Ste. Genevieve and St. Louis 

limestones that underlie the unconsolidated materials. Groundwater in this zone 

is typically deeper than 80 feet bgs. 

See RFI for more detailed description of the geology and hydrology (MACTEC, 2004). 

Groundwater Zone 1: 

Institutional Control Sufficient to Eliminate Reasonable Probability of Future Use? 

Establishment of Activity Use Limitations (AULs) are planned for the site to prevent 

both groundwater use and residential property use. The specifics of the AULs will be 

worked out between Boeing, the Missouri Department of Natural Resources (MDNR), 

and affected property owners. 

Suitable for Use? 
Based on the Draft MRBCA Process document, the Groundwater Subgroup has specified 

that both of the following criteria must be met for a groundwater zone to be considered 

adequate to serve as a potential source of domestic water supply: (i) groundwater zones 

capable of producing a minimum of Y4-gallon per minute or 360 gallons per day on a 

sustained basis, and (ii) groundwater zones containing less than 10,000 mg/L total 

dissolved solids (TDS). 

• Yield: Yes, based on the results of the two short-term pump tests performed on 

monitoring well MW-7S as part of the RFI in November 2001, (1.2 liters per 

minute with only 1.8 feet draw down during a 7 .1-hour test); however, lower 

yields are expected across the site as a whole based on well development, purging, 

and sampling experience (MACTEC, 2004). 

• Natural Quality: Yes, although no TDS data has been collected, a large amount of 

conductivity data was collected as part of the RFI, which can be used to calculate 

TDS content. Based on the conductivity data collected, the TDS content will be 

less than 10,000 mg/L. 
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Only Source? 
No. The primary source of drinking water in the St. Louis area is surface water from the 

Mississippi, Missouri, and Meramec Rivers. Aquifers also exist in both the bedrock and 

unconsolidated deposits along the Mississippi and Missouri Rivers; however, bedrock 

aquifers are generally not utilized for drinking water purposes in the St. Louis area. At its 

closest point, the Missouri River is about three miles to the northwest of the site. 

Reasonable Probability of Future Use? 

• Alternative sources of water supply: Yes, municipal supply. 

• Institutional controls: Yes, Alternative Use Limitations are planned. 

• Urban development considerations: No, the site and vicinity are highly developed 

with commercial/industrial facilities primarily associated with the adjacent St. 

Louis Lambert International Airport. Future development would likely consist of 

renovations and redevelopment for similar purposes. 

• Aquifer capacity limitations based on multiple user considerations: Yes, if the 

shallow groundwater zone was considered for water supply purposes, it is 

unlikely that it could provide the quantity of water needed to support the 

commercial/industrial facilities typical of this area. Also, considering the 

presence of an adequate municipal supply, it is not likely that this groundwater 

zone would be considered. 

Reasonable Probability of Impact by Site COCs? Yes, the shallow groundwater zone 

has been impacted atthe site. 

Finding for Zone 1: The groundwater use pathway (domestic consumption) is not 

complete at the site, nor within three miles of the site based on previous investigations 

(see above). The shallow groundwater zone is not a probable source of future water 

supply, based on alternative sources and planned Alternative Use Limitations. 

Groundwater Zone 2: 

Institutional Control Sufficient to Eliminate Reasonable Probability of Future Use? 

Establishment of AULs are planned for the site to prevent both groundwater use and 

residential property use. The specifics of the AULs will be worked out between Boeing, 

the MDNR, and affected property owners. 
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Suitable for Use? 

• Yield: Yes, based on the hydraulic conductivities calculated from Slug Tests 

performed on the deep groundwater zone at the adjacent SLAPS (MACTEC, 

2004). 

• Natural Quality: Yes, although no TDS data has been collected, a large amount of 

conductivity data was collected as part of the RFI, which can be used to calculate 

TDS content. Based on the conductivity data collected, the TDS content will be 

less than 10,000 mg/L. 

Only Source? No. The primary source of drinking water in the St. Louis area is surface 

water from the Mississippi, Missouri, and Meramec Rivers. Aquifers also exist in both 

the bedrock and unconsolidated deposits along the Mississippi and Missouri Rivers; 

however, bedrock aquifers are generally not utilized for drinking water purposes in the St. 

Louis area. At its closest point, the Missouri River is about three miles to the northwest 

of the site. 

Reasonable Probability of Future Use? 

• Alternative sources of water supply: Yes, municipal supply. 

• Institutional controls: Yes, Alternative Use Limitations are planned. 

• Urban development considerations: No, the site and vicinity are highly developed 

with commercial/industrial facilities primarily associated with the adjacent St. 

Louis Lambert International Airport. Future development would likely consist of 

renovations and redevelopment for similar purposes. 

• Aquifer capacity limitations based on multiple user considerations: Yes, if the 

deep groundwater zone was considered for water supply purposes, it is unlikely 

that it could provide the quantity of water needed to support the 

commercial/industrial facilities typical of this area. Also, considering the 

presence of an adequate municipal supply, it is not likely that this groundwater 

zone would be considered. 

Reasonable Probability of Impact by Site COCs? Yes, the deep groundwater zone has 

been impacted at the site. 

Finding for Zone 2: The groundwater use pathway (domestic consumption) is not 

complete at the site; nor within three miles of the site based on previous investigations 

(see above). The deep groundwater zone is not a probable source of future water supply, 

based on alternative sources and planned Alternative Use Limitations. 
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Groundwater Zone 3: 

Institutional Control Sufficient to Eliminate Reasonable Probability of Future Use? 

Establishment of AULs are planned for the site to prevent both groundwater use and 

residential property use. The specifics of the AULs will be worked out between Boeing, 

the MDNR, and affected property owners. 

Suitablefor Use? 

• Yield: Yes, based on the average hydraulic conductivity calculated from field 

permeability (packer) tests performed on the bedrock groundwater zone at the 

adjacent SLAPS (MACTEC, 2004). 

I 

• Natural Quality: Yes. No TDS or conductivity data has been collected from the 

bedrock groundwater zone at the site. However, Miller includes the , Ste. 

Genevieve and St. Louis Formations (deep groundwater zone) in his description 

of the Group 1 (Post Maquoketa) Aquifers (Miller et al., 1974). Miller describes 

the water from the Group 1 aquifers as having a TDS content ranging from 246 to 

6,880 mg!L (MACTEC, 2004), which is of sufficient quality for domestic use. 

He goes on to say that higher TDS content water from the Group 1 aquifers is 

present in areas north and northwest of the City of St. Louis. 

Only Source? No. The primary source of drinking water in the St. Louis area is surface 

water from the Mississippi, Missouri, and Meramec Rivers. Aquifers also exist in both 

the bedrock and unconsolidated deposits along the Mississippi and Missouri Rivers; 

however, bedrock aquifers are generally not utilized for drinking water purposes in the St. 

Louis area. At its closest point, the Missouri River is about three miles to the northwest 

ofthe site. 

Reasonable Probability of Future Use? 

I 

• Alternative sources of water supply: Yes, municipal supply. 

• Institutional <;ontrols: Yes, Alternative Use Limitations are planned. 

• Urban development considerations: No, the site and vicinity are highly developed 

with commercial/industrial facilities primarily associated with the adjacent St. 

Louis Lambert International Airport. Future development would likely consist of 

renovations and redevelopment for similar purposes. 

• Aquifer capacity limitations based on multiple user considerations: Yes, if the 

bedrock groundwater zone was considered for water supply purposes, it is 

unlikely that it could provide the quantity of water needed to support the 

commercial/industrial facilities typical of this area, since it is considered massive 

with limited development of secondary porosity in the site area (MACTEC, 2004). 
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Also, considering the presence of an adequate municipal supply, it is not likely 

that this groundwater zone would be considered. 

Reasonable Probability of Impact by Site COCs? No, based on the degree and extent 

and locations of impact identified in the deep groundwater zone (MACTEC, 2004), it is 

unlikely that the underlying bedrock groundwater zone has been impacted. 

Finding for Zone 3: The groundwater use pathway (domestic consumption) is not 

complete at the site, nor within three miles of the site based on previous investigations 

(see above). The bedrock groundwater zone is not a probable source of future water 

supply, based on alternative sources and planned Alternative Use Limitations. 

REFERENCES: 

Bectel National, Incorporated (BNI). January 1992. Remedial Investigation Report for 

the St. Louis Site, DOE/OR/21949-280, St. Louis, Missouri. 
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EXECUTIVE SUMMARY 

The Boeing Tract 1 Facility (Facility) is located in Hazelwood, St. Louis County, Missouri and 

covers a total area of 228 acres. The Facility includes several buildings used to service and 

manufacture aircraft, office buildings, parking lots, a coal fueled power plant, and a waste water 

treatment facility. The Facility included several underground storage tanks (USTs), above ground 

storage tanks (ASTs ), and other waste handling areas. 

Based on an investigation in 1995, 32 solid waste management units (SWMUs) were identified. 

Boeing has conducted numerous site investigations and remedial actions at the Facility. As a 

result of these, a large volume of data has been collected. Data indicates that at various locations 

within the Facility soil and groundwater impacts have consisted of semi-volatile organic 

compounds (SVOCs), volatile organic compounds (VOCs), polychlorinated biphenyls (PCBs), 

total petroleum hydrocarbon (TPH), and metals. 

To perform a risk evaluation, the site was divided into the following areas: 

• Area 1 Runway Protection Zone: (includes former Buildings 40, 45L, 45C, 45D, 45E, 

and parts of 45 and 45K). 

• Area 2 Demolished Area: (includes former Buildings 45J, 51, 52, 48, 48A, and part of 

45K). 

o Sub-area 2A: 

o Sub-area 2B: 

o Sub-area 2C: 

Western portions of Buildings. 45.J, 51, and 52, northwestern 

comer of Building 45, northern portion of Building 45K, and 

parking lots, entrance road, and open space between these 

buildings and the west property line. 

Eastern portion of Buildings 45J, 51, and 52, northwestern 

portion of Building 45, western portions of Buildings 48 and 

48A, smaller associated buildings, and associated parking lots 

and access areas. . 

Eastern portions of Buildings 48 and 48A, northeastern portion 

of Building 45, smaller associated buildings, and associated 

par~g lots and access areas. 

• Area 3 Retained Area: (includes Buildings 42, 43, 45H, 41, 44, 44A, 46, 49, 1, 2, 3, 

and4). 

o Sub-area 3A: 

o Sub-area 3B: 

o Sub-area 3C: 

o Sub-area 3D: 

Buildings/structures 44, 44A, 46, and 49, western portion of 

Building 41, northern edge of Building 42, and associated 

parking lots and access areas primarily to the west and south of 

these buildings. · 
Small open area between Buildings 2 and 42 including the 

parking access area on the western side of Building 2. 

All but the northern edge of Building 42, several 

buildings/structures to the south of Building 42, and associated 

paved parking and access areas primarily to the east and south of 

these buildings to the runway on the south. 

Eastern portion of Buildings 41, northern half of Building 2, and 

the associated open and parking areas on the west side of 
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o Sub-area 3E: 

o Sub-area 3F: 

o Sub-area 3G: 

o Sub-area 3H: 

Building 2 . 
Small open area between Buildings 2 and 4 including parking 
and access areas. 
Small rectangular area at the southwestern comer of Building 1, 
including parking and access areas and the southwest comer of 
Building 1. 
Small rectangular area between Buildings 1, 2, and 3, including 
parking and access areas and the northeastern portion of 
Building 1 and the northwestern portion of Building 3. 
Building 4 and the open access areas to the north, east, and south 
sides ofthe building. 

• Area 4 Power Plant: (includes Buildings 5 and 6). 

• Area 5 Industrial Water Treatment Plant: (includes Building 14). 

• Area 6 GKN Facility: (includes Buildings 21, 22, 25, 27, 28, 29, 29A, and 39). 

o Sub-area 6A: 

o Sub-area 6B: 

o Sub-area 6C: 

o Sub-area 6D 

Buildings 21, 29, and 29A, and all parking lots and open space to 
the south and west of these buildings. 
The area between Buildings 29 and 27, containing Buildings 22, 
28, 39. . 
Buildings 25 and 27 and parking lots and open space to the south 
of these buildings and within about 450 feet to the east. 
Parking lots and open areas beginning about 450 feet east of 
Buildings 25 and 27 and extending to the north, south, and east 
property lines. 

• Area 7 Engineering Campus: (includes Buildings 27 A, 32, 33, and 34). 

• Area 8 Office Complex North: (includes Buildings 220 and 221). 

o Sub-area SA: 

o Sub-area 8B: 

o Sub-area 8C: 

Southern portion of Building 220, associated parking areas to the 
south and access areas to the east. 
Northern portion of Building 220 and the open area to the 
northwest of the building to the property boundary including 
smaller associated buildings, parking areas, and unpaved areas 
along the property boundary. 
Building 221 and the associated parking and access areas to the 
north, east, and west of the building. 

• Area 9 Gun Range: (includes Buildings 10, 11, llA, 12, and 13). 

These Areas/Sub-areas are characterized by similarities in factors that affect public health risk 
under current and reasonable future land use conditions. Constituent data for soil and 
groundwater was compiled for each Area/Sub-area. The receptors, pathways, and complete 
routes of exposure for current and future land use were identified for each Area/Sub-area. 
Following are the critical receptors, pathways and complete routes of exposure for each 
Area/Sub-area: 
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Current 
Area or Receptor Pathways/Complete Routes of Exposure 

Future 

Area 1 Current None None 
Future Construction Ingestion of soil, 

worker Dermal contact with soil, 
Outdoor inhalation of vapors and particulates 
from soil, 
Dermal contact with groundwater, and 
Outdoor inhalation of vapors from groundwater. 

Sub-area 2A Current Non-residential Indoor inhalation of vapors from subsurface soil, 
to 2C, Sub- worker and 
area 3A to Indoor inhalation of vapors from groundwater. 
3H, Area4, Future Construction Ingestion of soil, 
Area 5, Sub- worker Dermal contact with soil, 
area 6A to Outdoor inhalation of vapors and particulates 
60, Sub-area from soil, 
SA to 8C, Dermal contact with groundwater, and 
and Area 9 Outdoor inhalation of vapors from gt"_oundwater. 
Area 7 Current Non-residential None 

worker 
Future Construction None 

worker . . .. Additional receptors mclude occasional VISitors and mamtenance workers whose exposure frequency and 
exposure duration are expected to be less than that for the non-residential worker and construction worker; 
hence the risk to these receptors will not be quantified. 

The large number of constituents analyzed in soil and groundwater were screened to identify the 
constituents of concern (COC) for which quantitative risk was evaluated. Constituents that were 
non-detect in all soil samples were eliminated. Similarly, constituents that were non-detect in all 
groundwater samples were eliminated. The remaining constituents were further screened as 
discussed below. 

Groundwater screening level was identified as one of the following (in the order shown): 

(i) Maximum Contaminant Levels (MCL}, or 
(ii) EPA Health Advisory Concentration Levels (HA), or 
(iii) Secondary Drinking Water Standards (SOWS), or 
(iv) Risk-based target levels developed assuming water is used for residential purposes. 

Constituents in groundwater for which the maximum detected concentration did not exceed the 
screening criteria in a specific Area/Sub-area were eliminated. 

Constituents in soil were further screened using the following criteria: 

• Background concentrations for metals. Metal constituents for which the maximum 
concentration in soil was less than these background concentrations in a specific 
Area/Sub-area, were not considered further. 
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The sample locations for which all the constituents in a specific chemical group (VOCs, TPH, 
Metals, PAHs, or PCBs) were non-detect, were not included in the calculation of average 
concentrations for constituents in that particular chemical group. 

From the above screening, the list of COCs for each Area/Sub-area based on all media and all 
receptors is presented on Table ES-1. Arithmetic average concentrations for each COC for each 
receptor and each media were estimated. 

Using the arithmetic averages as the representative concentrations for each COC, average site­
specific data, and the models recommended in the Missouri Department of Natural Resources 
(MDNR) draft risk-based corrective action (RBCA) process document; risk for each Area/Sub­
area was calculated. This would be the equivalent of a Tier 2 evaluation. The cumulative risk for 
each receptor in each Area/Sub-area is summarized on Table ES-2. 

Based on the above evaluation, the cumulative risk for the following areas exceeded the 
regulatory acceptable· level of 1 x 104 for carcinogens and hazard index (Ill) of 1 for non-

carcinogens: 

• Sub-area 2A, 

• Sub-area 2B, 

• Sub-area 3A 

• Sub-area 3C, 

• Sub-area 3E·, 

• Sub-area3G 

• Sub-area 6B, 

• Sub-area 6C, and 

• Sub-area 8B . 

For Areas/Sub-areas where the cumulative risk or risk for each COC and all exposure pathways 
exceeded the target risk, the primary constituents and routes of exposure that caused the 
exceedence are identified below: 

Area coc Exceedence Due to 

Sub-area2A TPH-GRO Indoor inhalation from groundwater by non-residential 
worker 

TPH-DRO Indoor inhalation from groundwater by non-residential 
worker 

Sub-area 2B Aliphatics >nC12 to Indoor inhalation from groundwater by non-residential 
nC16 worker 
Aliphatics >nC 16 to Indoor inhalation from groundwater by non-residential 
nC21 worker 
Aliphatics >nC21 to Indoor inhalation from groundwater by non-residential 
nC35 worker 
Tetrachloroethene Dermal contact with groundwater by future 

construction worker 
Sub-area 3A TPH-DRO Indoor inhalation from groundwater by non-residential 

worker 
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Area coc Exceedence Due to 

Sub-area 3C TPH-DRO Indoor inhalation from groundwater by non-residential 
worker 

TPH-ORO Indoor inhalation from groundwater by non-residential 
worker 

Total TPH Outdoor inhalation of vapors from groundwater by 
construction worker 

Sub-area3E Aliphatics >nC16 to Indoor inhalation from groundwater by non-residential 
nC21 worker 

Sub-area 3G Aliphatics >nC21 to Indoor inhalation from groundwater by non-residential 
nC35 worker 

Sub-area 6B Aliphatics >nC16 to Indoor inhalation from groundwater by non-residential 
nC21 worker 
Benzo(a)anthracene Dermal contact with groundwater by construction 

worker 
Sub-area 6C Aliphatics >nC16 to Indoor inhalation from groundwater by non-residential 

nC21 worker 
Aliphatics >nC21 to Indoor inhalation from groundwater by non-residential 
nC35 worker 

Sub-area 8B Aliphatics >nC16 to Indoor inhalation from groundwater by non-residential 
nC21 worker 
Aliphatics >nC21 to ·rndoor inhalation from groundwater by non-residential 
nC35 worker 

The risk evaluation was based on a non-residential current and future land use and non-domestic 
use of groundwater. 

The risk evaluation also identified the absence of ecological risks at the site and that the 
groundwater was not a source of domestic water. 

Sub-areas that exceed acceptable levels will be considered· in the corrective measure study 
(CMS) . 
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1,1-Dichloroethane 
1, 1-Dichloroethene X 
1,1,2-Trichloro-1,2,2-trifluoroethane 
1,2,3-Trimethylbenzene X X 
1,2,4-Trimethylbenzene X X 
1,3,5-Trimethylbenzene 
2-Hexanone (MBK) 
Acetone X X 
Benzene X X X 
Bromomethane 
Carbazole 
Carbon disulfide 
Chloroethane X 
Chloroform 
cis-1 ,2-Dichloroethene X 
Dichlorodifluoromethane X 
Ethylbenzene X X X 
Isopropylbenzene X 
m,p-Xylene X 
Methylene chloride X X 

• Methyl ethyl ketone X 
Methyl isobutyl ketone 
Methyl tert-butyl ether X 
Naphthalene X 
n-Butylbenzene X 
n-Propylbenzene X X 
o-Xylene X 
p-Isopropyltoluene X 
sec-Butylbenzene X 
~-Butylbenzene 

Tetrachloroethene X X 
Toluene X X X 
ltrans-1 ,2-Dichlorobenzene 
ttrans-1 ,2-Dichloroethene X 
Trichloroethene X X 
Vinyl chloride X 
Xylenes, Total X X X 
Aroclor 1254 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo( a,g)anthracene 
Fluoranthene 
Fluorene 
indeno( 1 ,2,3-ci!)J:>~ne 

• Phenanthrene 
Pyrene 
Total Oreanics 8 8 25 
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X X X X X 

X X 
X X X 
X X X X X 

X X 
X 

X X X X X 

X 
X X 
X X X X X X 

X 

14 9 11 19 14 0 12 

Page 1 of2 

= ~ = ~ ~ ~ = ~ l"l IC IC « QC 

! 
..,. Ill 

! t (II ! 
« 

i! i! (II 0\ 

! ! t """ t i! ! (II l l (II (II (II l ~ ...!1 < < ...!1 ~ < ...!1 < = = = = = = rl.l rl.l rl.l rl.l rl.l rl.l rl.l rl.l 

X 
X 
X 
X 
X 

X 
X X X X X X X X 

X X 
X 

X 

X 
X X X 
X X X 
X X 

X X X X X 
X X X X X X X X 

X 
X 

X 

X 

X X X 
X X X X X 

X 
X 
X X X 
X X X 

X X X X 
X 
X 
X 

X 
X X X 
X 
X X X X 
X 
X 
X X X X X 
X 
X X X 

X 
X 
X X 
X X 

4 18 0 4 31 16 4 0 7 3 2 4 

The RAM Group 



• 

• 

• 

< = t.J 
« N N N ... 

21 ! 01 
t COCs ! el el el 

< "" .g .g = fll fll fll 

Aliphatics > nC6 to nC8 (TX1006) X 
Aliphatics > nC8 to nClO (TX1006) X 
Aromatics> nC8 to nClO (TX1006) X 
TPH-GRO X X X X 
Aliphatics > nClO to nC12 (TX1006) X 
Aliphatics > nC12 to nC16 (TX1006) X 
Aliphatics > nC16 to nC21 (TX1006) X 
Aromatics> nClO to nC12 (TX1006) X 
Aromatics> nC12 to nC16 (TX1006) X 
Aromatics> nC16 to nC21 (TX1006) X 
TPH-DRO X X X X 
Aliphatics > nC21 to nC35 (TX1006) X 
Aromatics > nC21 to nC35 (TXl 006) X 
TPH-ORO X X X X 
TotalTPH 3 3 14 3 
Aluminum 
Antimony X X X 
Arsenic X X X 
Barium 
[Beryllium X X X 
Cadmium X X 
Chromium X 
Chromium, hexavalent 
Cobalt X X X 
Copper X X X 
!Cyanide, total 
Manganese X X 
Mercury X X X 
Nickel X X X 
Selenium X X 
Silver X 
Thallium X 
Vanadium 
Zinc X X 
Total Metals 9 9 14 0 
,TOTALCOCs 20 20 53 8 
Notes: 
X: COC 
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* Area 1 risk estimate was not revised since risk using maximum concentration is acceptable as per draft risk assessment completed in July 2004. 
** No risk calculation was completed for Area 7 since there is only one sample location and no industrial activities (see text for further details) . 
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Table ES-2 

Summary of Risk Results 

Boeing Tract 1, St. Louis, Missouri 

Area 
Non-residential Worker Construction Worker 

IELCR m 
Area 1 (Max.) N/A N/A 

Sub-area2A 5.97E-08 22 

Sub-area 2B 7.57E-06 96 

Sub-area2C 2.02E-08 0.95 

Sub-area 3A 7.90E-08 2.6 

Sub-area 3B 3.35E-09 0.31 . 

Sub-area 3C 2.00E-08 77 

Sub-area 3D 2.93E-08 0.075 

Sub-area 3E 4.31E-08 10 

Sub-area 3F NA 0.86 

Sub-area 3G 6.02E-08 2.8 

Sub-area3H NA 0.70 

Area4 2.17E-10 0.47 

Area5 NA 0.00053 

Sub-area 6A 1.12E-10 0.054 

Sub-area 6B 1.44E-06 7.9 ° 

Sub-area 6C 7.03E-08 4.1 

Sub-area 6D 2.99E-10 0.00014 

Area 7 N/A N/A 

Sub-area SA 2.37E-08 0.00031 

Sub-area 8B NA 55 

Sub-area 8C NA 0.064 

Area9 1.79E-11 0.19 

Notes: 
Number in bold exceeds the cumulative acceptable target levels. 

IELCR: Individual excess lifetime cancer risk 

lll:Hazardindex 
NA: Not available 
N/ A: Not applicable 
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IELCR m 
6.34E-07 0.50 

3.52E-07 0.31 

1.89E-05 3.1 

3.92E-08 0.047 

4.52E-08 0.055 ° 

4.66E-10 0.0071 
·. 

2.34E-08 1.3 

1.17E-07 0.048 

8.02E-10 0.12 

NA 0.0082. 

9.38E-08 0.12 

6.35E-13 0.0058 

2.60E-06 0.014 

~.3?E-08 0.013 

5.33E-08 0.0089 

2.44E-05 0.17 

8.36E-08 0.060 

8.25E-08 0.013 

N/A N/A 

1.02E-07 0.020 

3.74E-10 0.49 

1.25E-12 0.0052 

1.29E-11 0.008 
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1.1 INTRODUCTION 

SECTIONl.O 
OVERVIEW OF BOEING SITE 

This section presents an overview of the site, the available data, and our overall approach to 

evaluate risk for the Tract 1 Boeing site (Facility), located in Hazelwood, St. Louis County, 

Missouri. The overall risk approach presented here is eonsistent with the draft policies made by 

the Missouri Groundwater Rule Stakeholders Group. These draft policies have been documented 

in the process document (Missouri Department of Natural Resources (MDNR) Preliminary 

Draft Process Document, June 2003). It is anticipated that the results of this evaluation will be 

used to make risk based decisions to manage the i.I:npacts at this site. 

1.2 ORGANIZATION OF REPORT 

The Report consists of an Executive Suinmary followed by 12 sections and 10 appendices (see 

Table of Contents) bound in two separate volumes. The report text is provided in Volume 1 and 

the appendices are provided in Volume 2. Following the text in each Section 1.0 through 10.0 are 

the tables, figures, and attachments related to that individual section. The Report has two final 
sections to present the conclusions and recommendations, and references. 

1.3 SITE DESCRIPTION 

The Facility is located in Hazelwood, St. Louis County, Missouri, within Section 5, Township 

46E, Range 6E. It is bounded to the south by St. Louis Lambert International Airport, to the west 

and northwest by Lindbergh Boulevard on the east by the Formerly Utilized Facility Remedial 
Action Program (FUSRAP) St. Louis Airport Site (SLAPS), and to the north by James S. 

McDonnell Boulevard (with the exception of a small portion of land to the north of McDonnell 

Boulevard, (see Figure 1-1 for details). In general, the Facility is located in a highly urbanized 

(industrial/commercial) setting. Tract 1 is divided into two sections: Tract 1:.south 

(approximately 108 acres) is located south of Banshee Road; and Tract 1-North (approximately 

120 acres) is located north of Banshee Road. There are approximately 80 buildings located 

within Tract 1. (North and South). 

In 2001, Boeing sold a portion of the North Tract containing Buildings 27, 29 and 29A to GKN 

Aerospace (GKN). Boeing is in the process of vacating the South Tract and turning the buildings 

and land over to the owner, Lambert St. Louis International Airport, except for the Power Plant 

(Risk Area 4) and. the Industrial Wastewater Treatment Plant (Risk·Area 5). This process .is 

scheduled to be completed by mid-2005. Boeing is retaining the Engineeririg Office Complex 

consisting of Buildings 32, 33, and 34 along with office and warehouse facilities in Buildings 

27 A, 220, and 221, and the Power Plant and Industrial Water Treatment Plant. 

Aerospace manufacturing has been in continuous operation at the Facility since 1941. The 

Facility activities primarily consisted of the manufacturing of fighter aircraft and components. 
Processes include the fabrication of aluminum, titanium, composite structures, and other air frame 

material. The manufacturing processes also include metal cutting, metal forming and grinding, 
degreasing, painting, aircraft assembly, aircraft fueling, and aircraft flight testing. 

Access to the Facility is strictly controlled. The Facility is surrounded by a chain-link fence and 

is patrolled by a security force 24 hours a day, 365 days per year. Employees and visitors must 

pass through security gates at the main entrance to the Facility before entering any building. 
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The Facility was permitted to store hazardous waste under RCRA permit number OSO 62284002. 
The Facility was also permitted to transport hazardous wastes from other Boeing (St. Louis) 
facilities for management and solvent recycling. 

Boeing generated approximately 48 different waste streams that the Facility considered to be 
hazardous waste. The largest quantities of wastes generated consist of emulsified cutting oils, 
waste jet fuels, paint solids, solvent and paint wastes, wastewater treatment sludges, and acid and 
caustic wastes. Boeing stores hazardous waste at various locations around the Facility. Waste 
solvents, paints, and oils are accumulated in drums at numerous satellite accumulation locations. 
Boeing stored on-site-generated waste in drums at three less-than-90-day storage areas. Non­
petroleum liquid wastes are either transported off-site for disposal, or neutralized and processed 
through the industrial wastewater treatment plant (IWTP). Liquids pretreated in the IWTP are 
discharged to the Metropolitan St. Louis Sewer District (MSD) publicly-owned treatment works 
under an industrial discharge permit. Petroleum wastes are stored in tanks or drums, and either 
blended and used as fuel for boilers (off-spec jet fuel only) or transported to a disposal facility. 
Sludge from the IWTP is transported to an off-site disposal facility. 

In the past, Boeing operated three solvent distillation units which were certified as resource 
recovery units by the MDNR. Two of the distillation units were used to recover spent methyl 
ethyl ketone (MEK) and methyl isobutyl ketone (MIBK). One of these was located at the 
painting area in Building 27 and the other was located at the main paint booth in Building 48. 
Distillation bottoms were collected in 55-gallon drums and disposed as hazardous waste. The 
other distillation unit was. a steam stripping carbon adsorption bed unit that recovered spent 
perchloroethylene (PCE) and was located in Building 51 . 

A total of approximately 68 underground storage tanks (USTs) have been located at the Facility 
since operations began in 1941. These USTs primarily have been used to store petroleum 
products Get fuels JP-4 and JP-5, gasoline, diesel, and hydraulic oil) along with waste petroleum 
products Get fuels, used oil). At various times, some USTs at the Facility were used to store 
solvents, lacquer thinner, hazardous waste sludge, alcohol, and water. A total of 11 USTs are 
currently in use at the Facility: 3 on the North Tract and 8 on the South Tract. A summary listing 
of all known USTs at the Facility is presented in Table 1-1. 

Approximately 90-95% ofthe surface area of the Facility is covered with buildings, paved streets, 
paved parking lots, tankfarms, and docks. 

1.4 INVESTIGATION IDSTORY 

Numerous investigations have been completed at the Boeing Tract 1 Facility, including document 
and operation reviews, visual inspections, and sampling efforts. These investigations have been 
conducted as part ofthe RCRA program [RCRA Facility Assessment (RFA) and RCRA Facility 
Investigation (RFI)], USTs removals and/or investigations, and environmental assessments with 
subsequent environmental investigations. 

As summarized in the draft RFI (MACTEC, 2004), numerous assessment investigation activities 
have occurred at the Facility. These have resulted in a large body of soil and groundwater data . 
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• 32 Solid Waste Management Units (SWMUs) were identified at the facility by the RFA 
(SAIC, 1995) (Table 1-2). 

• 68 USTs have been present at the Facility (Table 1-2). 
•. 23 shallow monitoring wells (20 feet deep or less) were installed as part of the RFI; an 

additional 55 shallow monitoring wells were installed at the Facility during previous 
investigations. Eighteen of these monitoring wells have been closed. 

• Nine monitoring wells were installed as part of the RFI to monitor the deep groundwater 
zone. 

• Approximately 207 shallow soil borings and 10 soil borings to the top of bedrock were 
installed as part of the RFI investigation between February 1998 and July 2003. 

• Temporary piezometers were installed in 172 of the shallow RFI borings and eight of the 
deep RFI borings to allow for the collection of groundwater samples. 

• Nine shallow RFI borings and two deep RFI borings were completed as permanent 
piezometers to allow for collection of groundwater samples over time. 

• 14 temporary piezometers and 2 monitoring wells sampled groundwater for TPH 
speciation/fractionation in April/May 2004. 

Samples have typically been analyzed for a range of constituents; volatile organic compounds 
(VOCs), semi-volatile organic compounds (SVOCs) including polynuclear aromatic 
hydrocarbons (PARs), polychlorinated biphenyls (PCBs), pesticides, inetals, total petroleum 
hydrocarbon (TPH) and cyanide, by a variety of analytical methods . 

Laboratory data collected for RFI (1998 to 2003) and supplemental TPH in 2004 is available in a 
master database, however data collected for other investigations were only available in a hard 
copy. This risk evaluation considered all relevant historic soil and groundwater data. Generally, 
all soil data was used for quantitative evaluation. For groundwater, a minimum of the most recent 
two years of data up to a. maximum of the most recent six years of data depending on the 
availability of data in each area was used. The objective was to use the data most representative 
of current conditions. 

1.5 SITE GEOLOGY 

A detailed description of the site's geology and hydrogeology is presented in the RFI (MACTEC, 
2004). The following summary is based on the RFI. The geology at the site is divided into 
unconsolidated material (overburden) and bedrock. 

Unconsolidated Material 

The unconsolidated material which overlies the bedrock consists predominantly of silt, clay, silty 
clay, and clayey silt. The total thickness of this material is approximately 70 to 90 feet. There is 
a general increase in clay content with depth, with low permeability clay separating the upper 
zone [approximately zero to 15 feet below ground surface (bgs)] from the underlying bedrock. 
The upper zone consists predominantly of clayey silt (e.g., loess) with fill material (reworked 
silt/clay, bricks, gravel, etc.) in some areas. The fill is up to 10 feet thick. A distinct organic silt 
layer was noted across the site at approximately 10 to 15 feet bgs. Predominantly dense clay is 
present below the organic silt and extends down to bedrock. A thin (approximately one to 
three feet) basal (top of bedrock) sandy or gravelly interval was encountered in some borings, but 
(in general) has low permeability due to clay content and is not continuous across the site. 
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The ·bedrock underlying the unconsolidated material consists of either . Mississippian Age · 
limestone (eastern side of site) or Pennsylvanian Age cyclotherms (western side of site). The 
limestone is composed of the Ste. Genevieve and St. Louis formations. The limestones are 
generally clean, without abundant shale or chert. The Pennsylvanian Age cyclotherms consist of 
interbedded coal, shale, clay/silt, and limestone. The overall penneability of the Pennsylvanian 
beds is low, and these formations are considered an aquitard or barrier to groundwater flow. 

1.6 HYDROGEOLOGY 

The groundwater at the site has been divided into shallow and deep zones which are separated by 
low permeability clay. The shallow groundwater is typically encountered 4 to 14 feet bgs and is 
considered unconfined. The shallow groundwater elevations consistently show a flow direction 
towards Coldwater Creek, the receiving stream. 

The hydraulic gradients, estimated from the 200212003 water levels, ranged from 0.007 to 
0.015 feet/foot (ftlft), with a Facility wide average of 0.01 ftlft. 

Numerous laboratory and field tests to determine the hydraulic conductivity of the unconsolidated 
materials have been conducted at the Facility as part of the RFI and during earlier investigations 
at the Facility. Similar tests have also been conducted at the nearby SLAP~. These tests 
included: 

• Laboratory tests (Triaxial), 
• Field slug tests, and 
• Field pump tests. 

An average hydraulic conductivity (K) value for the upper zone was determined to be 3.83 x 10"5 

centimeters per second (em/sec), with the shallow groundwater flow velocity estimated at 4.2 feet 
per year (MACTEC, 2004). 

The deep groundwater zone includes an organic silt and low permeability clay (aquitard), which 
separates the deep and shallow groundwater zones and the underlying silty clay and basal sands 
and gravel. The deep groundwater zone is hydraulically separate from the upper groundwater 
zone (MACTEC, 2004). The groundwater potentiometric elevations for the deep zone vary 
considerably across the Facility and indicate that the deep groundwater zone is not a continuous 
or well defined hydrologic unit. Although the deep groundwater is within a confined 
groundwater zone and not directly hydraulically connected to Coldwater Creek, the deep 
groundwater is expected to flow to the northeast down the Coldwater Creek valley. The overall 
trend, l)owever, is decreasing elevations towards the north, which follows the Coldwater Creek 
flow direction. 

1.7 TOPOGRAPHY 

The topography at the Facility is mostly level to gentle rolling hills, with local surface elevations 
ranging from 545 to 555 ft above mean sea level. The topography generally slopes across the 
Facility from west to east. 
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1.8 RELEVANT CLIMATE CONDITIONS 

The annual average rainfall for the City of St. Louis is 37.5 inches per year. The prevailing winds 
at the site tend to be from the south in the Summer and Fall at an average speed of 8.7 miles per 
hour, and from the west and northwest in the Winter and Spiing at an average speed of 11 miles 
per hour. 

1.9 EXPOSURE ASSESSMENT 

The quantification of risk at a site requires the following information: 

1. Identification of constituents of concern (COCs), 
2. Physical-chemical properties of COCs, 
3. Toxicological properties of COCs, 
4. Receptor Specific Exposure factors, 
5. Fate and transport and uptake models to estimate the exposur~ point concentrations and 

dose, and 
6. Fate and transport parameters. 

In addition, for a Facility as large as this with varying conditions (primarily COCs and land use) 
across the Facility, the Facility has to be discretized into smaller areas that are more 
"homogeneous" from an exposure and risk perspective. This discretization of the Facility is 
presented in Section 1.9.1. 

Each of the above inputs is discussed subsequently . 

l.9.1 Discretization of Site 

The Boeing facility, (Tract 1 North and Tract 1 South) has a total area of 228 acres. The area 
consists of a number of different land uses (manufacturing buildings, office buildings, parking 
lots, area for future runway, power plant, etc.). For risk assessment purposes the site was divided 
into the following nine Areas based on the current and future land use and activity patterns. The 
intent of these Areas is to define portions of the site that are relatively homogeneous in terms of 

· risk and exposure factors, and to develop target levels for each Area consistent with the land use 
and/or other characteristics to the exposure condition of that Area. These Areas are presented 
below and locations are indicated on Figure 1-1: -

• 

• 
• 

• 
• 
• 
• 
• 
• 

Area 1 Runway Protection Zone: (includes former Buildings 40, 45L, 45C, 450, 45E, 
and parts of 45 and 45K). 
Area 2 Demolished Area: (includes former Buildings 45J, 51, 52, 48, 48A, and part of 
45K). 
Area 3 Retained Area: (includes Buildings 42, 43, 45H, 41, 44, 44A, 46, 49, 1, 2, 3, 
and 4). 
Area 4 Power Plant: (includes Buildings 5 and 6) . 
Area 5 Industrial Water Treatment Plant: (includes Building 14) . 
Area 6 GKNFacility: (includes Buildings 21, 22, 25, 27, 28, 29, 29A, and 39) . 
Area 7 Engineering Campus: (includes Buildings 27A, 32, 33, and 34) . 
Area 8 Office Complex North: (includes Buildings 220 and ·221) . 
Area 9 Gun Range: (includes Buildings 10, 11, 11A, 12, and 13) . 
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If there were multiple sources or multiple regions of an Area impacted by the same group of 
constituents (i.e. VOCs, PAHs, PCBs), the Area was further subdivided into Sub-areas. These 
Sub-areas were sized to contain single Areas of Impact. 

The reasons for dividing the Areas into Sub-areas included: 
• Focus the risk assessment calculation to match each Area of Impact; 
• Avoid the perception of "diluting" the representative concentration by averaging beyond 

the Area of Impact for each source; 
• Reduce the size of the area over which representative concentrations are calculated to 

better reflect the exposure domain for receptors, 
• Use the results of the risk assessment to focus the Corrective Measures Study (CMS) on 

smaller areas found to exceed acceptable risk; and 
• Receive no further action determination for Areas of the Facility that do not pose an 

unacceptable risk. 

Four of the nine Areas were subdivided into Sub-areas. Area 1 was not subdivided. since the 
maximum detected concentrations of the chemicals of concern did not result in unacceptable risk. 
Areas 4, 5, 7, and 9 were not subdivided since there were not multiple Areas of Impact within 
these Areas. Area 2 was divided into Sub-areas 2A, 2B and 2C. Area 3 was divided into eight 
Sub-areas 3A through 3H. Area 6 was further divided into four Sub-areas 6A, 6B, 6C and 6D. 
Area 8 was divided into Sub-areas 8A, 8B, and 8C. The details for each Sub-area are discussed 
in Sections 2 to 10. 

1.?.2 Screening to Identify Constituents of Concern 

All the organic and inorganic constituents (except for certain parameters that were analyzed to 
provide information regarding biodegradation activity - i.e., ammonia as nitrogen, nitrate as 
nitrogen, chloride, fluoride, sulfate; etc.) were retained for evaluation if they had (i) a positive 
detected value, or (ii) where a numerical detection limit was known. 

Historic data, identified as 'ND', i.e., without the specific detection limit, was not used in the 
quantitative risk evaluation process. The number of samples analyzed for each constituent 
includes the "NDs" in the count. 

1.9.2.1 Groundwater 

The risk assessment used only the groundwater sample data collected by MACTEC for its RFI, 
which included data from 1998 to 2003, along with subsequent sampling in 2004 for TPH. For 
metals, only total metal analyses were considered. Dissolved metal results were not considered. 
This is the conservative approach since total metal results are typically at higher concentrations 
than dissolved metal results. 

When all the historic groundwater data collected at the Boeing facility was evaluated, a total of 
189 chemicals had been analyzed in at least one sample. In order to screen this list into a more 
manageable list of COCs, the data was first broken down into each of the nine Areas. 
Constituents were screened as follows: 

• Constituents were removed from consideration where the maximum concentration 
detected in groundwater was below the Maximum Contaminant Level (MCL) or other 
target level criteria. For constituents that do not have MCLs, three other target level 
criteria were compared in the following order of priority: (i) EPA Health Advisory 
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Concentration Levels (HA), (ii) Secondary Drinking Water Standards (SDWS), and 
(iii) risk-based target levels were developed assuming water is used for residential 
purposes, i.e., it included the ingestion of water and indoor inhalation of vapors from 
residential water use. 

Constituents were removed from consideration if they were not detected in any of the 
groundwater samples analyzed for that constituent in a specific Area/Sub-area. 

The comparison for these constituents is presented in each of the Sections 2 to 10. Table 1-3 lists 
the MCLs and other target levels criteria. Once this comparison was completed, the remaining 
COCs were carried forward in the risk assessment. 

1.9.2.2 Soil 

If a VOC, TPH, PAH, or PCB constituents .was detected in a soil sample for an Area/Sub-area, 
that constituent was retained as a COC. Metal constituents for which the maximum detected 
concentration in an Area/Sub-area was less than background concentrations were not considered. 
Also, individual metals that were non-detect for all soil samples analyzed in an Area/Sub-area 
were not considered further. Specific comparisons are presented in each area (Sections 2 to 10). 

Table 1-4 lists the background concentrations for me~als that were compiled based on a review of 
the following: 

• StL - MACTEC Engineering and Consulting, Inc., May 2004, Draft RCRA Facility 
Investigation Report for McDonnell Douglas, Hazelwood, Missouri, Table 6-1 (St. 
Louis County Geometric Mean) 

• MO - Tidball, Ronald R., 1984, Geochemical Survey of Missouri, Geological Survey 
Professional Paper 954-H,I (Missouri Statewide Geometric Mean) 

• US - Shacklette, Hansford T. and Boerngen, Josephine G., 1984, U.S. Geological 
Survey Professional Paper 1270 (Eastern United States Geometric Mean) 

• SLAPS - Environmental Assessment Division, Argonne National Laboratory, 
November 1993, Baseline Risk Assessment for Exposure to Contaminants at the St. 
Louis Site, St. Louis, Missouri, Table 2.8 

1.9.2.3 Laboratory Qualifiers . 

The soil and groundwater samples included some detectable and non-detectable concentrat~ons of 
constituents that also contained one or more of the following laboratory qualifiers. Typically, all 
detectable concentrations were considered in the risk assessment, including laboratory qualified 
data. 

• B 

• D 

September 2004 

The indicated analyte was found in the associated method blank as well as in the 
sample (the sample value may be above or below the reporting limit). 
Diluted: The original sample was diluted due to high amounts of one or more 
target analytes. Analytes will be subject to elevated detection limits relative to 
the dilution factor . 
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• DL 

• E 

• F 

• H 

• J 

• L 

• 0 

Diluted: The original sample was diluted due to high amounts of one or more 
target analytes. Analytes will be subject to elevated detection limits relative to 
the dilution factor. 

Estimated value: Analytical result exceeded the method upper calibration curve 
and the actual value is known to be higher than the upper calibration range. 

Diluted: The original sample was diluted due to high amounts of one or more 
target analytes. Analytes will be subject to elevated detection limits relative to 
the dilution factor. 

Re-analyzed: The indicated analytical results were generated from a re-injection 
of the same sample extract or aliquot. 

Estimated value: Analytical result is estimated due to one of the following 
factors: constituent was detected above the method detection limit but below the 
practical quantitation limit or reporting limit; constituent did not successfully 
meet the established quality control criteria for accuracy, precision, or spike 
recovery; surrogate recoveries "":ere not within method limits or diluted out. 

Sample pretreatment: The sample reaction impaired the ability to analyze the 
sample using· normal analytical determination. Treatment outside of method 
protocol was required to determine the analytical result . 

Diluted: The original sample was diluted due to matrix interference of one or 
more target analytes. Analytes will be subject to elevated detection limits 
relative to the dilution factor. 

• Q Sample was held beyond the accepted met~od holding time. 

• R Rejected result: Indicated analytical result was rejected/not used· due to failure of 
sample analysis to meet minimum method analysis requirements. 

• T Sample was received past the method hold time or too close to the method 
holding time expiration. 

• V Sample concentration was t~ high to evaluate spike recoveries. 

• X Re-run sample analysis: The sample was diluted and re-analyzed {possibly 
performed re-analysis outside of recommended method hold time). 

1.9.3 Representative Concentration Methodology 

Representative concentrations were calculated for each constituent analyzed in each Area or Sub­
Area using the following conventions: 

• Constituents were grouped into VOCs, PAHs, PCBs, and TPH. The Area of Impact for 
soil was defined by the soil samples that had detections of an analyte within that group 
(i.e. if a sample had a benzene detection, that sample was utilized to calculate the 
representative concentrations for all of the VOC constituents analyzed in that sample. If 
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VOC constituents were below method detection limits in the sample, one half of the 
method detection limit for that constituent was used. This process was separately 
completed for groundwater. 

• Samples (soil or groundwater) were not included in the Area of Impact representative 
concentration calculation for VOCs if the only detection in the sample was acetone 
and/or methylene chloride. These constituents are common laboratory contaminants and 
inclusion of the samples with just these detections would have resulted in a reduction of 
the calculated representative concentration for other COCs. 

• Multiple groundwater samples collected from a monitoring well or permanent piezometer 
were averaged together to give a representative concentration for that well prior to use in 
the calculation of the representative concentration for the Area/Sub-area. 

• Duplicate groundwater samples were averaged with the entire set of samples from the 
well as unique samples. 

• Multiple analysis for constituents by different laboratory methods were averaged together 
as unique samples (i.e., BTEX analysis by EPA Methods OA-1 and 8260B). See 
Appendix K for multiple analysis data. 

1.9.4 Physical and Chemical Properties of COCs 

To perform the risk calculations, COCs were assigned physical and chemical properties from the 
MDNR Cleanup Levels for Missouri (CALM) document. A number of constituents were 
identified at the Boeing facility that did not have physical and chemical properties available from 
the CALM document. For these chemicals alternative sources were used to obtain this 
information. The fol~owing sources were used: 

• 
• 

• 

U.S. EPA Region IX, April2002. Preliminary Remediation Goals, 
Texas Commission on Environmental Quality, March 2001. Texas Risk Reduction 
Program, and 
TPH Criteria Working Group, June 1999. TPHCWG Series Volume 5: Human Health 
Risk-Based Evaluation of Petroleum Contaminated Sites: Implementation of the 
Working Group Approach. 

Table 1-5 presents the physical and chemical properties for all constituents identified for risk 
calculation at the Boeing Facility. 

1.9.5 Toxicological Properties of COCs 

As with the physical and chemical properties, the MDNR CALM document did not contain 
toxicological properties for all constituents identified at the Boeing Facility. The following 
sources were used to obtain this information: 

• U.S. EPA Region IX, April2002. Preliminary Remediation Goals, 
• Texas Commission on Environmental Quality, March 2001. Texas Risk Reduction 

Program, and 
• TPH Criteria Working Group, June 1999. TPHCWG Series Volume 5: Human Health 

Risk-Based Evaluation of Petroleum Contaminated Sites: Implementation of the 
Working Group Approach. 

Table 1-6 presents the toxicological properties for all constituents identified for risk calculation at 
the Boeing Facility. 

September 2004 1-9 The RAM Group 



• 

• 

• 

1.9.6 Exposure Factors 

The risk to each receptor in an area is calculated based on exposure factors presented in the 
MDNR CALM document except skin surface area for dermal contact with soil and soil to skin 
adherence factor where values were based on the Department of Health and Social Services 
(DHSS} recommendation. Table 1-7 presents the exposure factors used for risk calculation. Note 
that in general these are the upper 95th percentile values and are hence conservative. Note it is 
likely that future workers may spend time in more than one Area/Sub-area, i.e., they could be 
exposed to chemicals in multiple areas. However, the risk assessment considers the maximum 
exposure to a worker within each specific area. This is a conservative assumption because if a 
worker is present in more than one area, the risk to that worker will be less than the risk to a 
worker who stays in the same area. 

1.9.7 Fate and Transport Models 

The following models were used to estimate the risk as per the process document. 

Outdoor Inhalation from Subsurface Soil 
Emission- Jury 
Dispersion - Open Box 

Indoor Inhalation from Subsurface Soil 
Emission- Johnson and Ettinger 
Dispersion - Closed Box 

Indoor Inhalation from Groundwater 
Emission -Johnson and Ettinger 
Dispersion - Closed Box 

Appendix A includes the specific equations used to estimate the calculated risk-based 
concentrations. 

1.9.8 Fate and Transport Parameters 

Table 1-8 presents the fate and transport parameters required for the indirect routes of exposure. 
These parameters can be divided into three categories: 

1. Parameters for which default literature values are used across the site. 
2. Parameters for which site-speci"~c values are used across the site. 
3. Parameters for which site-specific values are used that vary for each exposure area. 

Following is a discussion of the site-specific parameters. 

Prevailing Wind Direction/Dimension of Soil Source 

The Draft RFI report (MACTEC, 2004) presents average prevailing wind speed is 8.7 miles per 
hour (mph) from the south during the Summer and Fall,. and 11.0 mph from the west and 
northwest during the Winter and Spring. Therefore, we used an average wind speed of 9.85 mph, 
and selected the most conservative dimension (longest dimension for an Area/Sub-area consistent 
with the varying wind directions). The dimensions for soil source used by Area/Sub-area are 
presented in Table 1-9. 
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• Depth to Subsurface Soil Sources 

Depth to subsurface soil sources was determined on an Area/Sub-area specific basis. It was 
always conservatively determined to be the average of the minimum depths at which organic 
impact was observed in the soil samples collected within that area. This is the depth at which the 
volatile chemicals predominantly occur and varies for each area. However, since the depth to 
subsurface soil source is based on the average depth of several samples in an Area/Sub-area, the 
average depth to subsurface soil source used in the risk calculations was no deeper than the 
average depth to groundwater for that specific Area/Sub-area. The depths to subsurface soil 
source used by Area/Sub-area are presented in Table 1-9. · 

Enclosed Space Volume/Infiltration Area Ratio · 

This parameter represents the ratio of the volume of the building to the surface area through 
which vapors· migrate into the building. For Areas/Sub-areas where vapors migrate through the 
floor of the building only; i.e., buildings without basements, this parameter is equal to the height 
of the building. Conservatively, default value by MDNR of 300 em(= approximately 12ft) was 
used. 

For buildings with basements where a portion of the basement height is surrounded by 
contaminated soil or groundwater, the vapor infiltration area is estimated as the area of the 
portion of the walls through which vapors enter the basement. In these cases, the. enclosed space 
volume is conservatively assumed as the volume of the basement, not the entire building. 

• Fractional Organic Carbon ·content in Soil 

• 

A total of 3 son· samples were collected at non-impacted locations across the Facility. An average 
of the results was used to produce a site-wide fractional organic carbon content in soil of 0.0477 
glee (Table 1-10). This is a reasonable value, given that the lacustrian genesis of the shallow soil 
(the area was previously a lake); and therefore, would be anticipated to have significant organic 
carbon content. 

Soil Moisture Content · 

In all, 35 soil samples collected above the average water depth (by Area/Sub-area) at the Facility 
for the RFI have been analyzed for water co~tent in the unsaturated zone (0 - 10 ft). The 
gravimetric water content values range from 9.8 to 27.4 % with an average of 20.8 %. The 
gravimetric water content was converted to volumetric water content, 31.6 % and used for the 
risk calculations (Table 1-11). 

Capillary Fringe Thickness 

Based on the general soil type at 10- 20ft bgs (silty clay)·and the typical depth to groundwater 
across the Facility, the capillary fringe thickness was estimated to be 192 em. This value was 
obtained from US EPA (June 19, 2003). For the areas where the depth to groundwater is less 
than 192 em, 70% of the depth to groundwater was used for the risk calculations .. 
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Total Soil Porosity 

Based on the r,eneral soil type in the upper zone (silty clay), the total soil porosity was estimated 
to be 0.48 em /cm3

• This value was obtained from US EPA (June 19, 2003). 

Dry Bulk Density 

Two soil samples collected in shallow soil zone at the Facility have been analyzed for dry bulk 
density. The average of these, 1.52 g/cm3

, was used for the calculation (Table 1-12). . . 

Depth to Groundwater 

Depth to groundwater was determined for each Area/Sub area and was always conservatively 
determined to be the average depth to groundwater based upon measurements from up to four 
quarterly monitoring events per well between December 2002 and June 2003 (Table 1-13). Note 
Areas 5 and 9 have piezometers but no monitoring wells. For these two areas, the depth to 
groundwater was determined based on evaluation of the boring logs, and was the average depth at 
which the boring logs indicated groundwater. If there was no indication, then the average depth 
at which the first occurrence wet or saturated soil samples (average depth to first description of 
saturated or wet soils in the boring logs for the Area) was used. 

Thickness of Vadose Zone 

The thickness of the vadose zone is equivalent to the total depth to groundwater minus the 
capiflary fringe thickness. It is determined by the capillary fringe thickness and the depth to 
groundw!lter, hence this value varies by Area/Sub-area. 

1.9~9 Acceptable Risk Level 

The risk to human health was calculated using the forward mode, i.e. the risk from each chemical 
was calculated, and compared with a target risk, set by MDNR. As per the process document 
following are the target risks for each receptor: 

1. An individual excess lifetime cancer risk (IELCR) of 1 x 10"5 for each carcinogenic 
constituent and all exposure pathways was used. A hazard index (HI) of 1 for each 
non-carcinogenic constituent and all exposure pathways was used. . 

2. For all constituents and all exposure pathways, the cumulative IELCR of 1 x 104 and 
the Ill of 1 were used for comparison purposes. 

1.9.10 Consideration of TPH in the Risk Assessment 

Several soil and groundwater samples have been analyzed for TPH using a variety of different 
TPH methods. These have resulted in a variety of different TPH values, e.g., diesel# 1, kerosene, 
stoddard solvent, motor· on, etc. 

Since the TPH values reported are a mixture of several constituents whose composition and 
toxicity change due to weathering (note toxicity generally decreasing), there is no unique way to 
evaluate the risk from TPH measurements. As such the following approach was used: 

The various TPH values reported were classified as TPH-GRO (gasoline range organic), TPH­
DRO (diesel range organic), or TPH-ORO (oil range organic). Table 1-14 shows the various 
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TPH values and their allocations to one of these three TPH fractions. 

Each of the TPH-GRO, TPH-DRO, and TPH-ORO fractions was considered to consist of the 
following aromatic and aliphatic fractions: · 

TPH-GRO TPH-DRO TPH-ORO 

Aliphatics Aromatics Aliphatics Aromatics · · Ali!!_hatics Aromatics 

>C6-C8 >C8-Cl0 >Cl0-Cl2 >Cl0-Cl2 >C21-C35 >C21-C35 
>C8-Cl0 >C12-C16 · :>C12-C16 

>C16-C21 >C16-C21 
C: Carbon atom 

In order to get site-specific estimate of the aliphatic and aromatic fractions, groundwater samples 
were collected in ApriUMay 2004 for several Sub-areas and analyzed for TPH-GRO, TPH-DRO, 

and TPH-ORO using TX Method 1005 and SW 846 Method 8260, and the fractions using the 
Texas method 1006. These results were used in the risk assessment as follows: 

• If there are TPH-GRO results by both TX 1005 and SW 8260, the results by SW 8260 
were used for the calculations of average TPH-GRO concentration·. 

• If there are TPH-DRO and TPH-ORO results by TX 1005, the results were used for the 
calculations of average concentration .. 

• Using TX 1006, the ratio of each aliphatic and aromatic fraction to the total TPH 
concentration was estimated and is shown in Table 1-15. The :rx 1006 results for 
aliphatic C6 and aromatic C7 - C8 were not used since these lower fractions were 
measured by individual volatile organic compounds . 

• These ratios were applied to the average TPH results in each Sub-area to estimate the 
individual fraction concentrations. These fractions are shown highlighted in Table 1-15. 

If there were no TX 1006 results (soil and some groundwater results), then the average 
concentrations for TPH-GRO, TPH-DRO, and TPH-ORO were divided equally for their specific 
fractions shown above. The risk for each of the carbon fractions was calculated (as if each were a 
single constituent). The risk for TPH fractions were calculated as the sum of the risk of the 
various carbon fractions. 

1.9.11 Consideration of Lead 

The primary toxicity of lead is to children in a residential scenario and fetuses carried by female 
workers in non-residential scenarios. For children, human exposures to lead are estimated using 
the integrated exposure uptake biokinetic (IEUBK) model to estimate the risk of elevated blood 
levels in children under the age of seven. For non-residential scenarios, US EPA (1996) uses the 
adult lead methodology (ALM) to assess the risk to fetuses. Both these models are under review 
by EPA. 

Based on these models, EPA (1996) has developed a screening level for non-residential soils of 
750 mglkg and 400 mglkg for residential areas. The value of 750 mglkg has been used to 
determine whether lead is a constituent of concern in soil. 

For groundwater, MCL of lead of 15 ug/L has ·been used to determine whether lead is a 
constituent of concern in groundwater. However, in some areas monitoring wells/piezometers 
were sampled for both total lead and dissolved lead concentrations in groundwater. In general, 
and as expected, total lead concentrations exceed dissolved lead concentrations due to the 
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suspended solids content in a sample. For example, a sample ·with little or no suspended solids 
content would typically have similar concentrations for total lead and dissolved lead. For 
samples with increasing suspended solids content, the total lead concentration is typically higher 
than the dissolved lead concentration since the analysis detects both the dissolved lead in the 
water as well as the lead content of the suspended solid particles. For samples with dissolved 
lead concentrations, the deterniination to screen lead out is based on comparing the dissolved lead 
concentration to the MCL. 

Locations/samples where lead concentrations exceed these levels are discussed in the respective 
sections. 

1.9.12 Consideration of 1,2-Dicbloroethene 

The laboratory data for 1,2-dichloroethene (total), cis-1,2-dichloroethene, and trans-1,2-
dichloroethene have been reported in two different ways. For some samples, only 1,2-
dichloroethene (total) has been reported. For others, values of cis-1,2-dichloroethene and trans-
1,2-dichloroethene, were reported. 

For the former case, the entire concentration was conservatively assigned to cis-1,2-
dichloroethene which is the more toxic of the two isomers. If the calculated risk exceeded the 
acceptable level, 1,2-dichloroethene (total) conc.entration was assigned 50% as cis-1,2-
dichloroethene and 50% as trans-1,2-dichloroethene. This is consistent with a tiered risk 
evaluation where constituents are screened first using very conservative assumptions and if they 
do not screen out, less conservative but still reasonable assumptions are made. However, all 
calculated risks using 100% cis-1,2-dichloroethene for 1,2-dichloroethene (total) were acceptable; 
therefore, there were no instances where the risk was recalculated using 50% cis-1,2-DCE and 
50% trans-1,2-DCE for 1,2-DCE (total). By substituting cis-1,2-DCE for 1,2-DCE (total), a 
"worst-case" risk is calculated, since cis-1,2-DCE is the most toxic compared to trans-1,2-DCE. 

For risk calculation in the second case, the individual concentrations of cis-1,2-dichloroethene 
and trans-1,2-dichloroethene were used. 

1.10 WATER USE 

Water supplies in the St. Louis area are obtained from the Mississippi, Missouri and Meramec 
Rivers. Aquifers exist in both the bedrock and unconsolidated deposits along the Mississippi and 
Missouri Rivers. At its closest point, the Missouri River is three miles to the northwest of the site. 
Bedrock aquifers are 'present throughout the St. Louis area to depths of up to 800 feet. The 
majority of the water occurs in fractures and solution pathways of the limestone which results l_n 
very erratic yields usually between 10-15 gpm; The bedrock aquifers are generally not utilized for 
drinking water purposes in the St. Louis area. 

A total of eight private wells were identified within a 3-mile radius of the FUSRAP North County 
site consisting of SLAPS and the Hazelwood Interim Storage Site (IDSS) (USACE, 2003). These 
wells range in depth from 35 feet to 400 feet and none of these are used for drinking water. Four 
of these wells had been used for irrigation and one for industrial purposes. The three other wells 
had been used for domestic use and were capped and abandoned in 1962, 1968, and 1979 (BNI, 
1992). Most of these wells are installed into fractured bedrock where better yields can be 
obtained as compared to the shallow unconsolidated formation (USACE, 2003). Only one well -
was identified within one mile of the Facility (Golder and Associates, 2003). This well was 
reported to have been installed in 1968 to a depth of 44 feet as an observation well. The well is 
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located approximately 0.5 mile southwest of the Facility in the area of the current westward 
airport expansion. 

Therefore, the groundwater underlying the Facility is not currently used as a cl.rkking water 
supply and is not likely to be .used for this purpose given the industrial/urban setting and the 
availability of the public water supply system. 

The Facility is located in an area that is not considered favorable for the development of high­
yield wells due to yields generally less than 50 gallons per minute (gpm) in shallow aquifers 
containing potable water, and deeper aquifers yield saline water. The Facility is in a bedrock area 
mapped as having high chloride content and high sulfate concentrations; therefore, the water 
quality of the uppermost bedrock aquifer is likely poor and not suitable as potable water 
(MACTEC, 2004). 

Additionally, the area around SLAPS and HISS does not contain any ecologically vital 
groundwaters (MACTEC, 2004). 

An evaluation of groundwater use as a potential drinking water source has concluded that 
groundwater (shallow and deep) is not currently being used at the Facility and is not considered a 
likely drinking water source in this area. Hence the drinking water pathway will not be further 
evaluated during this risk assessment. 

1.11 SURFACE WATER BODIES 

Coldwater Creek is located at the eastern edge of the Facility (Sub-area 6D) and below Area 9 
· between Area 4 and Area 5. Surface water and groundwater from the site flows toward the creek. 
The creek flows northeast within an underground culvert from the southwest side of the airport, 
across the central portion of the airport, and then flows into an open culvert beginning north of 
the railroad tracks on the north side of Banshee Road north of Area 9 and continues to the north 
for several miles until it rejoins its original channel. The creek eventually discharges into the 
Missouri River. 

Coldwater Creek is designated as a metropolitan no-discharge stream except for permitted 
discharges and non-contaminated storm water flows. Coldwater Creek from its mouth at the 
Missouri River upstream 5.5 miles to its crossing with US Highway 67 (Lindbergh Boulevard) is 
classified by MDNR as a Class "C" waterway meaning that there are periods of no flow in the 
Creek, but permanent pools are always present. The upstream portion of the Creek between the 
Airport and Highway 67, which includes the Facility and SLAPS, is an unclassified water of the 
state. 

The water quality in Coldwater Creek is generally poor. Studies of aquatic life (USACE, 2001) 
indicate that the stream ecology is severely impacted. The nature of pollution causing this impact 
is not· defj.nitively known but is believed to result from storm water from commercial and 
industrial facilities, residential areas, and the Airport. More than a dozen facilities that are 
permitted under the National Pollutant Discharge Elimination System (NPDES) program 
discharge directly into the stream, including Ford Motor Company, Lambert-St. Louis 
International Airport, and Boeing. These discharges include storm water runoff, cooling water 
discharge, water treatment, and airport and road deicing (MACTEC, 2004) . 
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Tabk1·1 

Summary of lJnckr&reund Steraco Tanks at llodnc Tract 1, Hudweed, Mlssauri 

DNRTonk Velume Year Laic 

Number llulldlnciLecallon Rqulakd Conlenls <Anslructlon Materials Status Remedial Actlens 

Rqtsarallon (pis) Installed Ddecllen 

Bl Bld&-41 NIA Yes 4.000 T-979So1Yelll Sil'«<cWaliSICd 1947 Remow:d 1981'-_~ NIA ExaVMod 

B2 Bid&- 41 NIA Yes 4.000 .._.....'l'biaKr Siosle Wall Sled 1947 Remow:d 1911'-~ NIA ExaVMod 

B3 Bld&-41 NIA Yes 1.000 "vialioD Gas Siqlc Wall Ssecl 1947 Remow:d 1981/Replocod NIA Exavoocd 

84 Bld&-41 NIA Yes 1,0110 GasoliDc SiiWc Wall Sled 1947 Remow:d 198 1/Reolacod NIA Exavaled 

BS Bld£41 NIA Yes 4.000 JP-5 Siotlle Wall Sled 1981 Remow:d 1919/RqJioccd by F41 NIA El!avaled 

B6 BldL41 NIA No 15.000 JP-4 Silo31e Wall Sled 1947 - 1957/Reolacod NIA ExaVMocl 

B7 BldL41 NIA No 15.000 JP-4 Sio«leWaliSICd 1947 Remow:d 1957/Rt:plocod NIA Exavoocd 

B8 Bldo.41 NIA Yes 15.000 JP-4 Siqle Wall Steel 1948 Remow:d 1919/Reolacod by A41 NIA Exavaled 

B9 Bld&-41 NIA Yes 15.000 JP-4 SU.IeWaliSICd 1948 Remow:d 1919/Reolacod bv 841 NIA Exc:avlllod 

BIO Blda.41 NIA Yes 15.000 JP-4 SinsJo Wall Steel 1951 Remow:di919/ReplocodbyC41 NIA ExaVMocl 

Bll BldL41 N/A Yes IS,OOO JP-4 Sia«leWaliStccl 1957 Remow:di919/ReolacodbyD41 NIA ExaVMocl 

Bl2 Bid&- 41 NIA Yes 1.000 GasoliDc Fibenlllls Rdaf'"""' l'lulic 1981 Remow:d 1989~ bvE41 NIA Exavlllod 

Bl3 Bid&- 41 NIA Yes 1.000 JP-5 FibentlllsR<iafiKccdPiastic: 1981 Remow:d 1919/ReolacodbvF41 IIIVCSIOI'YSbct Exavaled 

1114 fllchl ()ponllensiA-41 1027 Ne/Eumilt 30.000 JdF'ud Double Wall Flbordul 
.,., 

Cunall lnlenllllal Alann -B15 l'llcht ()ponllenslll-41 1027 Ne/Eumilt 30.000 0 JdF'ud Double Wall Fllxr&las 190 Cunall lntenlltlaiAiann -B" fllchli 1 1027 NoiEianaC 30.000 Jet F'ud Double Wall Fllxr&las 190 Cunall lntenllllal Alann None 

1117 - 1 1027 Ne/Eumilt 30.000 JdF'ud Double Wall Flbordul 1m Cunall lntenlltlal Alann None 

811 c...-. Vtf11des/E.41 1027 Y<S I,IMlO Gasollno Double WaH Flbordul 190 Current lntenlltlal Alann None 

81' '41 1027 No/Exft'llll( 1.000 Walel' Double Wall Flbordul 1m CwnntiNec In use lntenllllal Alann -820 81d&-1 NIA No soo GasoiDc Siaole W&l Steel 1956 Remow:d 1961/Nol R.e"'-<1 NIA ExaVMocl 

B21 Bldo.l NIA No soo GasoliDc Sill;!leWaDSICd 1961 Remow:di9721No1R.opiol:>o<l NIA ExaVMocl 

B22 Bldo.l 8021 Yes 6,0110 Diesel SiaKie WaD Sled 1972 Remow:d 1910/NoC ~ NIA ExaVMocl 

B23 Bid&- I 8021 Yes 5.000 Gooobc Sia«le WaD Sled Reined ia 1979 1941 Remow:d 1919/Nol ~ ta-.vCoatrol ExaVMocl 

824 81d&-2 NIA Yes 1,000 GasoliDeiDicsel Sia«le Wall Cooled Tor Eooxv Steel 1942 Remow:d 1919/Nol ~ NIA ExaVMocl 

B2S Bldo.45 NIA Yes 335 Diesel Siasie Wall Sled 19SB Remow:d 1917/Nol ~ NIA Exavoocd 

826 81dL 4SC/4SD _(Sile 14_}_ NIA Yes 3,380 WliiiiCJP-4 Sia«<eWaDStccl 1963 Remow:d 1913/NoC R.eploced NIA ExaVMocl 

B27 Bid&- 4SC/4SD (Sile 14) NIA Yes 3,380 Wa~eJP-4 Fibentllls ReiDfon:cd Plastic 1983 Remow:d 1919/NoC ~ 111--..rvSbct ExaVMocl 

828 Bldo.4SE NIA Yes 2.130 WIISieJP-4 FiberPss R<iafiKccdl'lulic 1978 Remow:d 1990/Nol~ la""*"Y Sbct ExaVMocl 

Bid£ 45, Riel Pill3 

B29 !Silen) NIA Yes . 2.000 WliiiiCJP-4 SiD«Ie Wall Steel 1977 Remow:d 1992/Noc ~ laYelllarY Sbct ExaVIOcd/ Rcco..,y Wells with closure 2002 

Bid&- 45, Fuel Pil14 

B30 1Silen1 NIA Yes 2.000 w .... JP_. Siasle Wall Sled 1983 Remow:d 1992/Noc ~ laYelllarYSbct ExaVIOcdl Rcco..,y WeDs with closure 2002 

B31 Bid•. 4SK (Sile Ill_ N/A Yes 4,380 WosoeJP-4 Fibentllls Rdaf'"""' Plastic 1983 Remow:d 1993/Nol ~ 111--..rvSbclc ExaVOiediRcco..,yWclls with closure 1999 

B32 Bldz.SI NIA Yes 6,000 Soloaau SU.IeWaliSICd 1977 Remow:di9B6/Nol~ la--..rvSbct ExaVMod 

B33 Blclll- 43 Fuel Form U11100SBB6 Yes 20,000 1<1 Fuel Sia«<eWa!IStccl 1957 Remow:d 1991/Nol R.oplaced la1I<ZIIolySbct Excavoocd IDIOI sile of799 c:u )'ds 

B34 Biela. 43 Fuel Farm lTTOOOS886 Yes 20.000 0 1<1 Fuel Sio«leWaliSICd 1957 Remow:d 1991/Nol ~ IDYelllarYSbct ExcaVMocl- sile of799 c:u )'ds 

BlS Bk!Jk 43 Riel Farm lTTOOOS886 Yes 20,000 let Fuel Sinole Wall Steel 1957 Remow:d 1991/Nol ~ lllventor~Sbct ExcaVMocl- sile of799 Cll"" 
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Tabl<l·l 

Summaey ef ~reund Slerace Tanks at Bednc Tract I, Hazdwaecl, Mls&owi 

DNRTa.nlc v ........ Year Leak 
Number BulldlrJciLo<a!len Rqulakd Cenknts c.notrudlen Materials Slatus RanedlaiActlens 

Roclslratlen (pis) lnstalkd Ddectlen 

836 814 43 FUel Form UI'OOOS886 Yes 20.000 Jet FUel SiDP: Wall S1ee1 1957 Rerno>al 1991/Not RepJ.oed lDYCIIIolySticl: ExcaVOicd IOU! sire af799 ca .,.h 
837 81443Fvc:IF""" tml005886 Yes 20.000 Jet FUel Siqle w.u Sleel 1957 Ranowd 1991/Not RepJ.oed lnYCIIIolySticl: ExcaVOicd lOIII sire af799 Ql""' 
B38 814 6 (Bocios) NIA No/Exempl 20.000 Fuel Oil Double WaD Sceelll'i.slic CDMcd 1989 Closed iR Ploce ln-COIIIrol Noadioa 

839 IIJdc.' (lledncl NIA i Ne/Exempt 2t,OOO FudOII Double WaH Sltdll'lasllc Ceatod 1!189 Current lnftlll_'!l)'_c.ntrel Nelldlen 

840 IIJdc. 14 (lledne) NIA : NeiEumot 120.000 Hu WilSie Sludft Cenl:rUe with Rubber Uner 1941 Current Vlswdlnspectlen Nelldlen 

841 BldL5 NIA No 15.000 Fuel Oil Sil>ltle WaDSieel 1941 Ranowdl988 V"tSUallasJ>cclioD Excaftled 

842 81dl!-5 NIA No 15,000 Fuel Oil Siaale WaD Slcel 1941 Ranowd1988 V"..uallnsD<dioa Excavaled 

843 81d~t-5 NIA No 6.000 Fuel Oil SiJWc WaD Steel 1941 Ranowd 1988 V"ISUallnspectioa Excavaled 

844 81dllo6 NIA Yes 1.000 Was~cOil Sia31e WaD Steel 1970 Ranowd 1988 V"ISUallnsP<d»o ExcaYIICd 

845 BldL221 NIA No 5.000 FUel Oil Sil>ltle WaD Steel 1954 Ranowd 1990/Nol RepJoccd V"..UallnsD<dioa Excaftled 

846 Bld~t-33 NIA Yes 3.000 Diesel SiDA!eWaDSieel 1960 Ranowd 1990/Nol RepJ.oed V"tSUallnspectioa Excaftled 

847 BleiL 33 NIA No 20.000 Fuel Oil Sqle WaD Steel 1960 Ranow:d 1990/Nol RepJoccd V"osuallnsOCdioa Excavaled 

848 BleiL 32 NIA Yes 500 GasoliDe SU...Ie WaDSieel 1975 Ranowd 1990/Nol RepJoccd V"ISUallnspcaioa Excaftled 

849 BleiL 32 NIA No 10.000 FueiOil . Siaale WaD Srcel 1955 Ranow:d 1990/Nol R.colacod V"ISUallnsOCdioa Excavaled 

850 81dl!-34 NIA Yes 8SO Diesel SiJWc WaD Sleel 1961 Rerno>aii990/Nol R.colacod V"ISUallnsDCCiioa Excavaled 

B51 Bldl!-34 NIA No 10,000 Fuel Oil Sm.le WaD Slccl 1961 Ranowd 1990/Nol RepJoccd V"auallnsocctioa Excavaled 

BS2 81d~t-22 NIA Yes 5.000 Leodcd GasoliDe SinoleWaDSieel 1942 Rerno>al 1961 &. RepJoccd VISUal Ins- Excavaled 

853 BleiL 22 NIA Yes 1.520 Leodcd GasoliDe SU...Ie WaD Steel 1961 Ranowd 1989&.Reoloccd lm'"""IY COIIIrol Excaftled 

B54 llld£22 uroeoao" y .. 1,800 Unleaded Gasoline Double Wall Flberdass 1989 Retmlllod In 1995 lnftlllory c.ntrel Nolldlen 

855 BldL22 tml008016 Yes 10.000 Unlcodcd Gosoliae SiDP: WaD l"ibcqqass 1981 Removed iR 1995 &. RepJoccd lnYeiiiOIYCOIIIrol Excavaled 

856 llld£22 ~" y .. 10,000 UnkadedGasollne Double WaH Plastk c.atod Sleet 1995 Curnnt lnlerstlllal Alann Nolldlen 

BS7 Blcl&.22 tml008016 Yes 10.000 Diesel SiJWc WaD Fiben!bss 1981 Ranow:d in 1995 &. Rcolacod ln-COIIIrol ExcaYIICd 

BSI llld£22 UTOOOBOI' y .. 10.000 Dlesd Double Wall Plastk Cealed Sled 1995 Curnnt lnlentlllal Alann Nolldlen 

859 BldLlS UI'OOOS9S4 Yes 8.000 Mcth.t Alcobol Sizr81eWaDS;_.,I 1984 Ranow:d ill 1995/Not RepJ.oed ·lnYCIIIolyCOIIIrol Excavaled 

860 Bldl!-28 tml008017 Yes 5.000 Jet Fuel Su...leWaDSieel 1955 Rerno>alio 1989 a: RepJoccd ln-Coalrol Excavaled 

861 Bld •• 28 tml008017 Yes 5.000 Jct Fuel Sin.!le WaD Srcel 1955 Ranowd iD 1989 a: R.cploccd IDventory_COIIIrol Excavaled 

862 Bld•.28 tml008017 Yes 5.000 Wuteldi'Uel SiiWc Wall Steel 1953 Ranowd ial989 "'Rcolacod ~Coalrol Excavaled 

863 Bld~t-28 tml008017 Yes s.ooo Jet FUel Double WaD Steel 1989 Ranow:d iii20001Not RepJoccd ID..:n~CKYOmlrol Excavalcd 

864 BldL28 tml008017 Yes s.ooo Jd Fuel Double WaD Sleel 1989 Ranow:d ia 2000/Not R.cplaced lnve-.vCoalrol Excaftled 

865 BldL28 tml008017 Yes 5.000 Was~cJct FUel Double WaD Steel 1989 Ranow:d iD 2000/Not R.cploccd ln-.ryCml!rol ExcavalcdiRCRA Omective Actioa 

866 BleiL 29 tml008019 Yes 4.000 H)dnulicOil su...~e wan Fibcr!<bss 1980 Ranow:d ill 19941Noc Rcolacod V"auallnsP<d»o Excavaled 

867 Bldl!-20 NIA No 2SO FUel Oil SiDole WaD Srcel 1943 Rcmow:d iD 1999/Not R.colacod V"ISUallnwcction ExcaYIICd 
Rerno>al Dille UaboWDI 

868 Bld•.42 NIA No Uabown A.OOO.. Gasoline SiDole Wall fiben!bss Unla!owa NocR.cploccd V"ISUallnsP<d»o Excavalcd 

Noces: 
Bldz - BuildiDo 
gals • plloos 
cu )'Is ·cubic yards 
NIA ·Not Appliable 
Bold illlliales the....,.. of the llUik is cum:OI 
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Table 1-2 
· Solid Waste Management Units (SWMU) at Boeing Tract 1, Hazelwood, Missouri 

Unit Description 

I Waste Sodium Hydroxide Storage, AST Tanks H19 and H 20 

2 Waste Nitric and Hydrofluoric Acid Solution Storage, AST Tanks H12, H13, and H14 

3 Wastewater Sludge Collection and Holding Tank 

4 Leaked or Spilled Jet Aircraft Fuel Storage Tank 

5 Current Reactive Cyanide and Sulfide-Bearing Waste Storage, Area 2 

6 Fonner Reactive Cyanide and Sulfide-Bearing Waste Storage, Area 2 

7 Explosive Waste Storage, Area 3 

8 Scrap Dock Shelter, Area 1 

9 Waste Nitric and Hydrofluoric Acid Solution Storage, AST Tanks HI; H2, H3, H4, H5, and H6 

10 Current Waste Oil AST 

11 Fonner Waste Oil UST 

12 Waste Jet Aircraft and Hydraulic System Spillage, F-18 Silencer 

13 Waste Jet Aircraft Fuel and Hydraulic System Spillage Storage Tank, Hush House 

14 Waste Jet Aircraft Fuel Storage Tanks, Fuel Pits #3 and #4 

15 Waste Jet Fuel Storage Tank, Ramp Station 1 and 2. 

16 Meth_}') Ethyl Ketone (MEK)IMethyl Isobutyl Ketone (MIBK) Recovery Unit 

17 Perchloroethylene (PCE) Recovery Unit 

18 Methyl Ethyl Ketone/Methyl Isobutyl Ketone Recovery Unit 

19 Drum Storage Areas and Related Satellite Accumulation Areas 

20 Paints Solids Satellite Accumulation Areas 

21 Industrial Wastewater Treatment Plant Tanks, S-1, S-2, S-3, S-4, E-1, E-2, and E-3 

22 Paint Booth Satellite Accumulation Drum 

23 Less-Than-90-Day Storage Area 

24 Less-Than-90-Day Storage Area 

25 Less-Than-90-Day Storage Area 

26 Fonner Less-Than-90-Day Storage Area 

27 Waste Nitric and Hydrofluoric Acid Scrubber Saddles Drums Storage 

28 Leaking Transfonner 

29 Waste Ferracoat, Methyl Ethyl Ketone, and Trichloroethylene Drum Storage 

30 Chemical Etching Spill Containment Area 

31 Maintenance Shop Waste Oil Tank 
. 32. Polychlorinated Biphenyls (PCB) Storage Area 

Notes: 
AST: Above ground storage tank 
UST: Underground storage tank 
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1,1,1,2-Tetrachlorethane 

1,1,1-Trichloroelhane 

1,1,2,2-Tetrachloroethane 

1,1,2-Trichloro-1,2,2-tri fluoroethane 

1,1,2-Trichloroethane 
1,1-Dichloroethane 

I, 1-Dichloroelhene 

I, 1-Dichloropropene 

I ,2,3-Trichlorobenzene 

I ,2,3-Trichloropropane 

I ,2,3-Trimethylbenzene 
1,2,4-Trichlorobenzene 

1,2,4-Trimethylbenzene 
I ,2-Dibromo-3-chloropropane 

I ,2-Dibromoelhane 

1,2-Dichlorobenzene 

I ,2-Dichloroethane 

I ,2-Dichloropropane 
I ,3,5-Trimethylbenzene 

I ,3-Dichlorobenzene 

• I ,3-Dichloropropane 

I ,4-Dichlorobenzene 

I ;4-Dioxane 

2,2-Dichloropropane 
2,2-oxybis (1-Chloropropane) 

2,4,5-TP (Silvex) 

2,4,5-Trichlorophenol 

2,4,6-Trlchlorophenol 

~.4-D 

~.4-Dichlorop"henol 
~.4-Dimethylphenol 
12.4-Dinitrophenol 
2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

2-Buuuione (MEK) 

2-Chloroethyl vinyl ether 

2-Chloronaphlhalene 
2-Chlorophenol 
2-Chlorotoluene 

~-Hexanone 
~-Melhylnaphthalene 
~-Methylphenol (o-Cresol) 

~-Nitroaniline 
~-Nitrophenol 
~-Nitropropane 
3,3'-Dichlorobenzidine 

• 3-Nitroaniline 
,4'-DDD 

4,4'-DDE 

September 2004 

Table 1-3 
Groundwater Screening Criteria 

Boeing Tract 1, St. Louis, Missouri 

MCL Health Advisory 
(ug/L) (ug/L) 

70 

200 

0.3 

5 

7 

40 

70 

0.2 

0.04 

600 

5 

5. 
10,000 

600 

' 30 

75 

300 

50 

10 
70 

20 

5 
5 

4,000. 

40 
100 
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Set. Std. GW Target Level 
(ug/L) (ug/L) 

12.3 

157 

4.41 

8.55 

2.6 

2.59 

1.75 

121 

24.3 

2.43 

30.4 

461 

1.74 
115 
60.7 

0.0347 

1.53 

0.0151 

1.49 

0.748 
2.8 
1.98 
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• 
coc 

M'·DDT 

~.6-Dinitro-2-methylphenol 

~-Bromophenyl phenyl ether 

~-Chloro-3-methylphenol 
~-Chloroaniline 
14-chlorophenyl phenyl ether 

~-Chlorotoluene 

-Isopropyl toluene 
~-Methyl-2-pentanone (MIBK) 

~-Methylphenol (p-Cresol) 

~-Nitroaniline 
~-Nitrophenol 

!Acenaphthene 

Acenaphthylene 

Acetone 
Acetonitrile 

Acrolein 
Acrylonitrile 

f.lachlor 

Aldrin 

• Allyl chloride 

Alpha-BHC 

Alpha-chlordane 

Aluminum 

Aniline 

Anthracene 

Antimony. 
!Aroclor I 0 16 

Aroclor 1221 

Aroclor 1232 

!Aroclor 1242 

Aroclor 1248 
Aroclor 1254 

IAroclor 1260 

!Arsenic 

!Atrazine 
jAzobenzene (I ,2-Diphenylhydrazine) 

!Barium 
Benzene 
Benzidine 
!Benzo(a)anthracene 

Benzo(a)pyrene. 
Benzo{b)fluoranthene 

!Benzo(g,h,i)perylene 
Benzo(k)fluoranthcne 

Benzoic acid 

• !Benzyl alcohol 

!Beryllium 
IBeta-BHC 

September 2004 

Table 1-3 
Groundwater Screening Criteria 

Boeing Tract 1, SL Louis, Missouri 

MCL Health Advisory 
(ug/L) (ug/L) 

100 

60 

2,000 

6 
2 

0.2 

10,000 

6 
0.5 

0.5 

0.5 

0.5 

0.5 
0.5 

0.5 

10 

3 

2,000 

5 

0.2 

4 
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Sec. Std. GW Target Level 
(ug/L) (ug/L) 

1.98 

31.3 

1.28E-05 
9.04 
4.86 

1.28E-05 

32.7 

6.07 

31.3 

346 

121 
20.6 

0.00877 

0.445 

0.107 

1.92 

50-200 

0.441 

6.11 

0.00292 

0.921 

0.921 

469 
9.21 
2.2 

364 

0.374 
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Bis{2-ch1oroethoxy)methane 
IBis(2-ch1oroethy1)ether 

~is(2-ethy1hexy1)phthalate 

!Bromate 
Bromobenzene 
Bromoch1oromethane 
Bromodich1oromethane 

Bromoform 
IBromomethane 
Butyl benzyi phthalate 

Cadmium 

Carbazole 

~furan 
~disulfide 
~tetrachloride 
19tlordane 
!Chloride 
lch1orite 
Chlorobenzene 

Chlorodibromomethane 

• Chloroethane 

Chloroform 
!Chloromethane 
..._hromium 
Chrysene 
cis-1,3-Dichloropropene 
cis-1,2-Dichloroethene 

Copper 

Cyanide, total 

Dalapon 
loelta-BHC 
1Di(2-ethylhexyl) adipate 
Di(2-ethylhexyl) phthalate 
loibenzo(a,h)anthracene 

Dibenzofuran 
Dibromoch1oromethane 

Dibromomethane 
1Dich1orodifluoromethane 
1Dich1oromethane 
Dieldrin 
10iethy1 phthalate 
Di-isopropyl ether 
Dimethyl phthalate 
!Di-n-butyl phthalate 
Di-n-octyl phthalate 
Dinoseb 

• Dioxin (2,3,7,8-TCDD) 

Diquat 
Endothall 

September 2004 

Table 1-3 
Groundwater Screening Criteria 

Boeing Tract 1, St. Louis, Missouri 

MCL Health Advisory 
{ug/L) {ug/L) 

6 

10 
4,000 

90 

60 

400 

10 

7,000 

5 

40 

5 
2 

1,000 

100 

40 

400 

30 
100 

70 
1,300 

200 

200 

400 

6 

40 

1,000 • 

5 
0.2 

30,000 

7 

0.00003 

20 
100 

Page3 ofS 

Sec. Std. GW Target Level 
{uWL) {u2/L) 

6.57E-04 

0.124 

7.08 

201 

250,000 

48.8 

92.1 
0.482 

0.374 

0.0921 
5.99 

156 

0.439 
12,100 
1,560 
313 
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coc 

IEndosulfan I 

Endosulfan II 

Endosulfan sulfate 

~ndrin 
Endrin aldehyde 
Endrin ketone 
!Ethane 

!Ethene 
[gthyl methacylate 
Ethylbenzene 
~thylene dibromide 
~thylene glycol 

fluoranthene 

!Auorene 
Auoride 
Gamma-BHC (Lindane) 
Gamma-Chlordane 
(llyphosate 
Haloacetic acids (HAAS) 

Heptachlor 

• ~eptachlor epoxide 
IHexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
lndeno( 1,2,3-cd)pyrene 

odomethane 
ron 
sophorone 
lsopropylbenzene (Cumene) 

IJ..ead 
~.p-Xylene 

~anganese, total 
!Mercury 
IMethacrylonitrile 

!Methoxychlor 
!Methyl ethyl ketone (MEK) 

!Methyl methacrylate 
!Methyl ten butyl ether 
!Methylene chloride 
!Naphthalene 
~-Butylbenzene 

~ckel ' 
~itrate as Nitrogen (Cadmium reduction) 
~itrate-nitrite 
~itrite (measured as nitrogen) 

• ~itrobenzene 
!n-Nitrosodimethylamine 
ln·Nitrosodi·n-propylamine 

September 2004 

Table 1-3 
Groundwater Screening Criteria 

Bo.eing Tract 1, St. Louis, Missouri 

MCL Health Advisory 
(ue/L) (ug/L) 

2 

700 
o.os 

14,000 

1,000 
4,000 

0.2 

700 

60 

0.4 

0.2 

I 

I 
so 

I 

100 
4,000 

IS 

2 

40 

4,000 

100 

100 
10,000 
10,000 

1,000 

Page4 ofS 

Sec. Std. GW Target Level 
(ug!L) (uEIL) 

31.3 

93.9 

93.9 

4.69 
4.69 

1,410 

626 

1.92 

0.921 

3.19 
300 

18S 
so 

l.S6 

296 

146 

49.1 

48.6 

0.672 

0.00287 
0.0202 
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~-Nitrosodiphenylamine 

ln-Propylbenzene 

o-Dichlorobenzene 
Oxamyl (Vydate) 
o-Xylene 
PCB 
I!-Dichlorobenzene 
Pentachlorophenol 
Phenanthrene 
!Phenol 

Picloram 
p-lsopropyltoluene 
Propionitrile 
pyrene 

PYridine 
~ec-Butylbenzene 
[elenium 

~ilver 
Simazine 
Styrene 

• Sulfate 
-Butylbenzene 

fretrachloroethene 
[Thallium 

[Toluene 
frotal Trihalomethanes (ITHMs) 
1oxaphene 
rans-1 ;2-Dichloroethene 
rans-1,3-Dichloropropene 
~1,4-Dich1oro-2-butene 

trichloroethene · 

II'richlorofluoromethane 
~iny1 acetate 
Mnyl chloride 
pcylenes, Total 
!Zinc 

• 
September 2004 

Table 1-3 
Groundwater Screening Criteria 

Boeing Tract 1, St. Louis, Missouri 

MCL Health Advisory 
(ug/L) (ug!L) 

600 
200 

0.5 
75 
I 

4,000 

500 

50 

4 
100 

s 
2 

1,000 

80 

3 
100 

5 
2,000 

2 
10,000 

2,000 
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Sec. Std. GW Target-Level 

(J!~) (ug/L) 

2.87E-03 

5.27 

185 

173 

107 
1.51 
469 
1.21 
48.6 

100 

250,000 

48.6 

. 4.41 
0.0197 

86.4 
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Table 1·4 
Representative Background Concentrations for Metals in Soils 

Boeing Tract 1, St. Louis, Missouri 

Metals 
Background Concentration 

Reference 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 
'!Lead 

Magnesium 

. Manganese 

Mercury 

Nickel 

!Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 
Zinc 

Notes: 

*: Arithmetic Mean 
References: 

(ug//kg) 

41,000,000* MO 
520 us 

9,200 StL 
725,000 StL 

800 MO 
<1,000 MO 

3,300,000 MO 
58,000 StL 
10,000 MO 
13,000 MO 

21,000,000* MO 
21,800 StL 

2,600,000 MO 
740,000 MO 

39 StL 
14,000 MO 

14,000,000* MO 
260 StL 

<700 MO 
5,300,000* MO 

<100 SLAPS 
69,000 MO 
49,000 .MO 

StL - Mactec Engineering and Consulting, Inc., October 22, 2003, Draft RCRA Facility 
Investigation Report for McDonnell Douglas, Hazelwood, Missouri, Table 6-1 (St. Louis County 
Geometric Mean) 

MO - Tidball, Ronald R., 1984, Geochemical Survey of Missouri, Geological Survey 
Professional Paper 954-H,I (Missouri Statewide Geometric Mean) 

US- Shacklette, Hansford T. and Boemgen, Josephine G., 1984, U.S. Geological Survey 
Professional Paper 1270 (Eastern United.States Geometric Mean) 

SLAPS- Environmental Assessment Division, Argonne National Laboratory, November 1993, 
Baseline Risk Assessment for Exposure to Contaminants at the St. Louis Site, St. Louis, 
Missouri, Table 2.8 

September 2004 The RAM Group 



• Table 1-S 
Physical/Chemical Properties for Potential Constituents of Concern 

· Boeing Tract 1, St Louis, Missouri 

Molec:ular Water Henry's Law 
Org. Carbon Soil Water 

Molec:ular Diffusion 
Weight Solubility Constant· Adsorption Partition 

Coefficient 
Chemicals of Concern Coeff. CoefJ. 

(M) (S) (H) <KaJ (K.J in air (D") in water (D'') 
(mg/L) (L-water/L-air (cm3/g) (cm3/g) (em%) (cm2/s) 

1,1,2-Trichloro-1,2,2-trifluoroethene 1.87E+02 1.70E+02 2.16E+01 3.72E+02 NA 2.88E-Ol 8.07E-06 
. 1,2,3-Trimethylbenzene 1.20E+02 7.52E+Ol 1.33E-OJ 5.89E+02 NA 6.77E-Oi 7.41E-06· 

1,2,4-Trimethylbenzene 1.20E+02 . S.70E+01 2.53E-01 3.72E+03 NA 7.50E-Ol 7.10E-06 
1,3,5-Trimethylbenzene l.lOE+Ol 4.82E+01 3.60E-01 8.19E+Ol NA 7.50E-Ol 7.10E-06 
1,2-Dichlorobenzene 1.47E+Ol 1.56E+Ol 7.79'E-02 6.17E+02 NA 6.90E-02 7.90E-06 
[2-Hexanone l.OOE+02 1.79E+04 3.38E-03. 1.78E+Ol NA 6.96E-02 7.75E-06 
iAcenaphthene 1.54E+Ol 4.24E+OO 6.36E-03 7.08E+03 NA 4.21E-Ol 7.69E-06 
IAcenaphthylene 1.52E+02 3.93E+OO 4.74E-03 6.92E+03 NA 4.39E-02 7.07E-06 
Acetone S.81E+01 1.00E+06 1.59E-03 5.7SE-01 NA 1.24E-01 1.14E-05 
Anthracene 1.78E+Ol 4.34E-Ol 2.95E-02 l.95E+04 NA 3.24E-Ol 7.74E-06 
Aluminum 2.70E+Ol NA NA NA NA NA NA. 
Antimony 1.22E+Ol NA NA NA 4.47E+Ol NA NA 
Aroclor 1254 NA NA NA NA NA NA NA 
Arsenic NA NA NA NA 2.51E+Ol NA NA 
Barium NA NA NA NA J.JOE+Ol NA. NA 
Benzene 7.81E+01 1.7SE+03 l.lSE-01 5.89E+01 NA 8.80E-Ol 9.80E-06 
Benzo[g,h,i] J>Cl)'lene 2.76E+02 2.60E-04 5.82E-06 1.58E+06 NA 4.90E-02 5.65E-05 
Benzo[ a]anthracene l.28E+Ol 9.40E-03 1.37E-04 3.98E+05 NA S.10E-Ol 9.00E-06 
Benzo[a]pyrene l.SlE+Ol 1.62E-03 4.63E-OS l.OlE+06 NA 4.30E-Ol 9.00E-06 

• Benzo[b ]fluoranthene l.SlE+Ol 1.50E-03 4.SSE-03 1.23E+06 NA 2.26E-Ol 5.56E-06 
Benzo[k)fluoranthene l.SlE+Ol S.OOE-04 3.40E-OS 1.23E+06 NA 2.26E-02 5.S6E-06 
Beryllium 9.01E+OO NA NA NA 2.29E+Ol NA NA 
Bromomethane 9.50E+01 1.50E+04 2.60E-01 9.00E+OO NA 7.30E-02 I.20E-05 
Cadmium 1.12E+Ol NA NA NA 1.51E+Ol NA NA 
Carbazole 167 7.48E+OO 6.27E-07 3.39E+03 NA 3.90E-02 7.03E-06 
Carbon disulfide 76 1.19E+03 1.24E+OO 4.S7E+01 1.04E-01 1.00E-05 
Chloroethane 6.50E+01 5.70E+03 4.50E-01 1.50E+01 NA l.OOE-01 1.20E-05 
Chloroform 1.19E+Ol 7.92E+03. 1.SlE-01 3.98E+01 NA 1.04E-01 l.OOE-05 
Chromium (Total) 5.20E+Ol NA NA NA 1.20E+03 NA NA 
Chromium, hexavalent 5.20E+OJ NA NA NA 1.4JE+Ol NA NA 
Chrysene l.28E+Ol 1.60E-03 3.88E-03 3.98E+OS NA l.48E-Ol 6.21E-06 
Cobalt 5.89E+Ol NA NA NA 4.47E+Ol NA · NA 
Copper 6.3SE+01 NA NA NA 3.98E+Ol NA NA 
Cyanide, total 2.70E+01 l.OOE+06 5.30E-03 1.70E+01 NA l.SOE-01 1.80E-05 
Dibenzo[a,h)anthmcene 2.78E+Ol l.49E-03 6.03E-07 3.80E+06 NA l.OlE-02 5.18E-06 
Dichlorodifluoromethane 1.20E+02 2.80E+02 4.10E+OO 5.80E+01 NA S.OOE-02 l.IOE-05 
Dichloroethane, 1,1- 9.90E+01 5.10E+03 2.30E-01 3.20E+01 NA 7.40E-02 l.lOE-05 
Dichloroethylene, 1,1- 9.69E+01 2.25E+03 1.07E+OO 5.89E+01 NA 9.00E-Ol 1.04E-05 
Dichloroethylene, cis-1,2- 9.69E+01 3.SOE+03 1.67E-01 3.5SE+01 NA 7.36E-Ol 1.13E-OS 
Dichloroethylcne, trans -1,2· 9.69E+01 6.30E+03 3.8SE-01 S.2SE+01 NA 7.07E-Ol 1.19E-OS 
Ethyl benzene 1.06E+02 1.69E+Ol 3.23E-01 3.63E+02 NA 7.SOE-02 7.80E-06 
Fluoranthene l.OlE+Ol l.06E-01 .6.60E-04 1.07E+05 NA 3.02E-02 . 6.35E-06 
Fluorene 1.66E+Ol 1.98E+OO 2.61E-03 1.38E+04 NA 3.63E-02 7.88E-06 
Indcno[1,2,3-cd]pyrene 2.76E+02 l.lOE-05 6.56E-OS 3.47E+06 NA 1.90E-02 5.66E-06 
lsopropylbcnzene 1.20E+02 6.13E+Ol 3.57E+00 4.54E+02'· NA 7.50E-02 7.10E-06 
m/p-Xylene 1.06E+02 1.60E+02 3.05E-Ol 1.95E+02 NA 7.00E-02 7.80E-06 
Manganese S.49E+01 NA NA NA 5.0JE+Ol NA NA 
Mercury 4.01E+Ol NA 4.67E-Ol NA 5.25E+Ol 3.07E-02 6.30E-06 

• Methyl ethyl ketone (2-Butanone) 7.21E+Ol 2.23E+05 l.33E-03 4.SOE+OO NA 8.9SE.,02 9.80E-06 
Methyl isobutyl ketone l.OOE+Ol 1.90E+04 5.66E-03 1.34E+02 NA 7.50E-02 7.80E-06 
Methyl tert butyl ether (MTBE) 8.82E+01 S.10E+04 2.41E-02 1.12E+01 'NA S.OOE-02 1.00E-05 
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• 

Chemicals of Concern 

Note: 
· NA: Not available 
Refcrcncca: 

Tablet-S 
PhysicaJ/Chemical Properties for Potential Constituents of Concern 

Boeing Tract 1, St Louis, Missouri 

Molecular 
Weight 

(M) 

Water 
Solubility 

Henry's Law 
Constant 

Org. Carbon 
Adsorption 

Coeft 

<KoJ 

SoU Water 
Partition 

coea. 
Molecular DiO'usion 

Coefficient 

Values In bold: Miuouri Department of Natural Rcaoun:ca, Sep. 1998. Cleanup Lcvcla for Miuouri (CALM). Table A4 Effective Sep. 1, 2001. 
Valuca in regular: EPA Region 9, Apri12002. Prcliminuy Remediation Goals. · 
Values in italic: Tcxu Commisaion on Environmental Quality, Tcxu Riak Reduction Program. 2001. 

:· ~·;;:,':' TPH Criteria Working Group, June 1999. TPHCWG Series Volume 5: Human Health Risk-Based 
· :,'('> Evaluation of Petroleum Contaminated Sites: Implementation of the Working Group Approach . 
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•• 
Chemicals of Concern 

1, 1,2-T richloro-1 ,2,2-trifluoroethene 
1,2,3-Trimethylbenzene 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzcne 
1 ,2-Dichlorobenzene 
2-Hexanone 
iAcenaphthene 
Acenaphthylene 
Acetone 
Aluminum 
Anthracene 
Antimony 
Aroclor 1254 
lb.rsenic 
Barium 
Benzene 
Benzo[g,h,i] pcrylene 
Benzo[a]anthracene 
Benzo[a]pyrcne 
Benzo[b ]fluoranthene 
Bcnzo[k]fluoranthene 

• Beryllium 
Bromomethane 
Cadmium 
Carbazole 
Carbon disulfide 
Chloroethane 
Chloroform 
Chromium (fatal) 
Chromium, hexavalent 
Chrysene 
Cobalt 
Copper 
Cyanide, total 
Dibenzo[a,h]anthracene 
Dichloroditluoromethane 
Dichloroethane, 1,1-
Dichloroethylcne, 1,1-
Dichloroethylene, cis-1 ,2-
Dichloroethylene, trans -1,2-
Ethylbenzene 
Fluoranthene 
Fluorene 
Indeno[ 1 ,2,3-cd]pyrcne 
Isopropylbenzene 
rnlp-Xylene 
Manganese 
Mercury 
Methyl ethyl ketone (2-Butanone) 

• 
September 2004 

Table 1-6 
Toxicological Properties for Poential Constituents of Concern 

Boeing Tract 1, St. Louis, Missouri 

Slope Factor Reference Dose 
Orai(SF.) Inb. (SF.) Orai(Rp.) Inb. <RP.> 

(kg-day/mg) (kg-day/mg) (mglkg-day) (mglkg-day) 
NA NA 3.00E+01 8.60E+OO 
NA NA S.OOE-02 1.71E-03 
NA NA 5.00E-02 1.70E-03 
NA NA 5.00E-02 1.71E-03 
NA NA 9.00E-02 5.71E-02 
NA NA 6.00E-02 l.UE-03 
NA NA 6.00E-02 6.00E-02 
NA NA 6.00E-02 NA 
NA NA 1.00E-01 l.OOE-01 
NA NA 1.00E+OO 1.42E-03 
NA NA 3.00E-01 3.00E-01 
NA. NA 4.00E-04 5.70E-05 

2.00E+OO 2.00E+OO 2.00E-05 2.00E-05 
1.50E+OO 1.50E+Ol 3.00E-04 NA 

NA NA 7.00E-02 1.40E-04 
2.90E-02 2.91E-02 3.00E-03 1.71E-03 

NA NA 3.00E-02 NA 
7.30E-01 7.30E-01 NA NA 
7.30E+OO 6.09E+OO NA NA 
7.30E-01 7.30E-01 NA NA 
7.30E-02 7.30E-02 NA NA 
4.30E+OO 8.40E+OO 2.00E-03 5.71E-03 

NA NA 1.40E-03 1.40E-03 
NA 6.30E+OO 5.00E-04 NA 

2.00E-02. 2.00E-02 NA NA 
NA NA l.OOE-01 2.00E-01 

2.90E-03 2.90E-03 4.00E-01 2.90E+OO 
6.10E-03 8.05E-02 1.00E-02 8.60E-05 

NA · 4.20E+01 NA NA 
NA 2.90E+02 3.00E-03 NA 

7.30E-03 7.30E-03 NA NA 
NA 9.80E+OO 2.00E-02 5.70E-06 
NA NA 4.00E-02 2.86E-04 
NA NA NA NA 

7.30E+OO 7.30E+OO NA NA 
NA NA 2.00E-01 5.70E-02 
NA NA l.OOE-01 1.40E-01 

·6.00E-01 1.75E-01· 9.00E-03 5.70E-02 
NA NA 1.00E-02 l.OOE-02 
NA NA 2.00E-02 2.00E-02 
NA NA 1.00E-01 2.86E-01 
NA NA 4.00E-02 4.00E-02 
NA NA 4.00E-02 4.00E-02 

7.30E-01 7.30E-01 NA NA 
NA NA 1.00E-01 1.14E-01 
NA NA 2.00E+OO 1.22E-01 
NA NA 1.40E-01 1.40E-OS 
NA NA 3.00E-04 8.60E-05 
NA NA 6.00E-01 2.86E-01 

Page 1 of2 

OraiRA DennaiRA 
Factor Factor 
(RAF.) (RAFcS) 

1 0.3 
NA NA 

1 0.3 
1 0.3 

0.5 0.3 
NA NA 

1 0.3 
NA NA 
0.95 0.3 

1 1 
1 0.3 
1 0.01 

NA 0.14 
0.95 0.001 

1 0.01 
1 0.3 

NA NA 
1 0,13 

0.85 0.13 
1 0.13 
1 0.13 

0.01 0.01 
NA NA 

1 0.01 
7.00E-01 l.OOE-01 
6.30E-Ol NA 

NA NA 
1 0.3 

NA NA 
0.025 O.ot 

1 0.13 
NA NA 

1 0.01 
NA NA 

1 0.13 
NA NA 
NA NA 
1 0.3 
1 0.03 
1 0.03 

0.92 0.3 
0.5. 0.1 
1 0.3 
1 0.13 
1 0.3 

NA NA 
1 0.3 

0.15 0.001 
1 0.3 
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• 

• 

Chemicals of Concern 

NA: Not available 

Table 1-6 
Toxicological Properties for Poential Constituents of Concern 

Boeing Tract 1, St Louis, Missouri 

For chemicals which oral and dermal RA factors were not available, 1.0 was used for risk calculation. 
Refcrenoea: 

OralRA DerrnalRA 

Valuu In bold: Miuouri Department of Natural Rcaouroca, Scp. 1998. Cleanup Levell for Miuouri (CALM), Table A3 Effective Scp. 1, 2001. 
V aluca in regular. EPA Region 9, April 2002. Preliminary Remediation Goals. 
Value.r in italic: Tcxaa CoiDIIIiuion on Environmental Quality, Tcxaa RiJk Reduction Program. 2001. 

\ Criteria Working Group, June 1999. TPHCWG Series Volume 5: Human Health Risk-Based 
', of Petroleum Contaminated Sites: Implementation of the Working Group Approach . 
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Table 1·7 
Exposure Factors Used to Estimate Risk 

Boeing Tract 1, St. Louis, Mls~ouri 

Parameter Symbol 

Averaging Time for Carcinogen ATe 
Averaging Time for Non-Carcinogen ATnc 
Body Weight: 

Non-Residential Worker BW 
Construction Worker BW 

Exposure Duration: 
Non-Residential Worker ED 
Construction Worker ED 

Exposure Time for Dermal Contact with Groundwater: 
Non-Residential Worker I ETd 
Construction Worker J · ETd 

Exposure Frequency: 
Non-Residential Worker EF 
Construction Worker EF 

Soil Ingestion Rate: 
Non-Residential Worker IRsou 
Construction Worker IRsou 

Groundwater Ingestion Rate: 
Non-Residential Worker IRw 

Indoor Inhalation Rate (hourly): 
Non-Residential Worker IR.; 

Exposure Time for Indoor Inhalation: 
Non-Residential Worker I ET1n 

Indoor Inhalation Rate (daily): 
Non-Residential Worker IRa 

Outdoor Inhalation Rate (hourly): 
Non-Residential Worker IR10 

Construction Worker IR10 

Exposure Time for Outdoor Inhalation: 
Non-Residential Worker EToul 
Construction Worker EToul 

Outdoor Inhalation Rate (dai!!): 
Non-Residential Worker IRa 
Construction Worker IRa 

Skin Surface Area for Dermal Contact with Soil: 
Non-Residential Worker SA 
Construction Worker SA 

Skin Surface Area for Dermal Contact with Groundwater: 
Non-Residential Worker SA 
Construction Worker SA 

Soil to Skin Adherence Factor: 
Non-Residential Worker M 
Construction Worker M 

. Target Risk Level TR 
Tar~et Hazard Quotient THQ 

Unit Values Used 

year 70 
year =ED 

kg I 70 
kg I 70 

year 25 
year 1 

hr/day I 
hr/day 4 

day/year 250 
day/year 30 

mglday 100 
mglday 330 

Uday 2 

mJ/hr 0.833 

hr/d~ 18 

m3/day_ 15.0 

mJ/hr 0.833 
mJ/hr 0.833 

hr/day 6 
hr/day 8 

m3/day 5.0 

m3/day 6.7 

cm2/day 3300 

cm2/day 3300 

cm2/day 4714 

cm2/day 4714 

mg[cm3 0.2 
mglcm2 0.3 

-- l.OOE-05 
-- 1 
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Table 1·8 
Fate and Transport Parameters Used to Estimate Risk 

Boeing Tract 1, St. Louis, Missouri 

Parameter Symbol Unit 

SOIL PARAMETERS: 
Soil Source Dimension Parallel to Wind Direction w. em 
Depth to Subsurface Soil Sources du em 
Depth of Surficial Soil Zone d. em 

VADOSE ZONE: 
Total Soil Porosity a,. cm3/cm3-soil 
Volumetric Water Content 6ws cm3/cm3 

Volumetric Air Content eu cm3/cm3 

Thickness h. em 
Dry Soil Bulk Density p, 'ifcm3 

Fractional Organic Carbon Content fo.. g-C/g-soil 
SOIL IN CRACKS: 

Total Soil Porosity (set equal to qT} 6rcnck cm3/cm3 -soil 
Volumetric Water Content ewcnck cm3/cm3 

Volumetric Air Content eocrock cm3/cm3 

CAPILLARY FRINGE: 
Total Soil Porosity (set equal to qT} 6rcap cm3/cm3 -soil 
Volumetric Water Content ewcap cm3/cm3 

Volumetric Air Content e ... p cm3/cm3 

Thickness h.: em 
GROUNDWATER PARAMETERS: 

Depth to Groundwater L.w I em 
AMBIENT AIRPARAMETERS: 

Breathing Zone Height a. em 
Inverse of Mean Concentration at Center of Square Source QIC ('i/m2 -s}l(k'ifm3

) 

Fraction of Vegetative Cover v m2/m2 
Mean Annual Wind Speed Urn m/s 
Equivalent Threshold Value of Windspeed u, mls 
Windspeed Distribution Function from Cowherd et. al, 1985 F(x} unitless 

ENCLOSED SPACE PARAMETERS: 
Enclosed Space Air Exchange Rate: 

Non-Residential Structure ER 1/sec 
Enclosed Space Volume/Infiltration Area Ratio: 

Non-Residential Structure Ls em 
Enclosed Space Foundation or Wall Thickness: 

Non-Residential Structure L.:..ck I em 
Area Fraction of Cracks in Foundation/Walls: 

Non-Residential Structure h cm2/cm2 

AVERAGING TIME FOR VAPOR FLUX: 
Non-Residential Worker t sec 
Construction Worker t sec 

Notes: 
Facility specific: Applicalble to all areas and subareas . 

September 2004 

Values 
Comment 

Used 

Area Specific 
Area Specific 

91.44 MDNR Default 

0.48 Facility Specific 
0.316 Facility Specific 
0.114 Calculated 

Calculated 
1.52 Facility Specific 

0.0477 Facility Specific 

0.480 Same as Vadose Zone 
0.316 Same as Vadose Zone 
0.114 Same as Vadose Zone 

0.48 Same as Vadose Zone 

Calculated 

Calculated 
Area Specific 

Area Specific 

200 MDNR Default 
81.64 MDNR Default 
0.5 MDNR Default 
9.85 Facility Specific 
11.32 MDNR Default 
0.194 MDNR Default 

I o.ooo23 .MDNR Default 

Area Specific 

25 Facility Specific 

0.001 MDNR Default 

7.88E+08 MDNR Default 
3.15E+07 MDNR Default 

The RAM Group 



• 

• 

• 

Table 1·9 
Soil Source Dbnension Parallel to Wind Direction and Depth to Subsurface 

Soil 
Boeing Tract 1, St. Louis, Missouri 

Soil Source Dimension 
Depth to Subsurface Soil Area Parallel to Wind 

D~rection (ft) 
(ft) 

Area 1 . 1500 NA 
Sub-area 2A 525 4.3 
Sub-area 2B 480 5.6 
Sub-area 2C 600 5.1* 
Sub-area 3A 495 4.0* 
Sub-area 3B 210 4.0* 
Sub-area 3C 885 4.0* 
Sub-area 3D 1305 6.4 
Sub-area 3E 240 7.5 
Sub-area 3F 165 NA 
Sub-area 30 210 6.7* 
Sub-area 3H 240 9.5* 
Area4 495 3.0 
AreaS 285 10.0 
Sub-area 6A 1380 8.3* 
Sub-area6B 975 4.0 
Sub-area 6C 1635 6.0 
Sub-area 6D 900 7.0 
Area7 1425 NA 
Sub-area 8A 600 2.5 
Sub-area 8B 690 6.3* 
Sub-area 8C 615 4.4* 
Area9 615 12.0 
* : Depth to groundwater smce sample was collected below groundwater table. 
NA: Not applicable . 
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Table 1-10 

Fractional Organic Carbon 
Boeing Tract 1, St. Louis, Missouri 

Sample ID 
Fractional Organic Carbon 

(glee) 

BlOWI-8* 0.023 

B5E2-6* 0.037 
BlWl-8* 0.083 
B42S7-8 0.032 
B42N3-4 0.028 
Avera2e 0.0477 
Notes: 

* Used for risk calculation. Other samples had low level VOC impacts. 
glee: grams per cubic centimeter 
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Area/Sub-area 

2A 

2C 

3A 

3A 

3A 

3B 

3D 

3D 

3E 

4 

4 

4 

6A 

6B 

6B 

6B 

6B 

• 6C 

6C 

6C 

6C 

6C 

6C 

6C 

6C 

6C 

6C 

6C 

6C 

6C 

6C 

6C 

60 

60 

6D 

• 
September 2004 

Table 1-11 

Moisture Content 

Boeing Tract 1, St. Louis, Missouri 

Ave. GW Depth Sample ID Sample Depth (ft) 

6.6 B51W4-6 6 

5.1 MW-6-2 2 

4.0 B42N3-4. 4 

4.0 MW-4-2 2 

4.0 MW-4-2DUP 2 

4.0 B42E3-4 4 

6.7 B2N6-6 6 

6.7 B2N7-6 6 

9.5 B2E2-8 8 

9.5 B5E1-6 6 

9.5 B5E2-6 6 

9.5 MW-8-2 2 

8:3 RR2-3 3 

4.8 B22N1-4 4 

4.8 B27W1-3 3 

4.8 B27W3-2 2 

'4.8 RC9-4 4 

10.0 B20E1-6 6 

10.0 B20E2-8 8 

10.0 B27E1-9 9 

10.0 B27E1-9 DUP 9 

10.0 B27110-9 9 

10.0 B27111-9 9 

10.0 B2714-5 5 
10.0 B2716-8 8 

10.0 B2716-8DUP 8 

10.0 B2717-3 3 

10.0 B2719-9 9 

10.0 B27S1-5 5 
10.0 B27S2-8 8 

10.0 RR3-2 2 

10.0 RR4-3 3 

9.1 EPE1-2 2 

9.1 EPE2-2 2 

'9.1 SEWER-5 5 
Avera~e 

Moisture Content(%) 

22.33 

18.8 

22.49 

22.9 

22.7 

19.9 

21.47 

21.22 

21.56 

20.9 

21 

20 

9.8 

15.6 

21.5 

20.3 

20.5 

23.5 

22.9 

20.2 

20.4 

20.9 

20.6 

19.3 

20.7 

27.4 

24.7 

21.7 

21.5 

21.6 

21.3 

22.4 

19 

18.4 

18.7 
20.8 
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Sample ID 

MW-5AD 

MW-5AD 

MW-SAD 

MW-SAD 

MW-8AS* 

MW-llS* 

MW-111 

MW-110 

~verage 
Note:· 

Table 1-12 

Dry Bulk Density 

Boeing Tract 1, St. Louis, Missouri 

Dry Bulk Density 

(lb/ft~ (glee) 

105.2 1.68 

116.5 1.86 

93.6 1.50 

104.1 1.67 

95.2 1.52 

95.3 1.52 

100.9 1.61 

108.4 1.73 

95.25 1.52 

Depth 

(ft bgs) 

29-30 

75-76 

39-41 

64-66 

10-12 

9-11 

36-38 

59-60 

* Use<i"for risk calculation. Other samples were at depths not representative of the shallow soil zone . 
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Area 

Area 1 

Sub-area 2A & 2B* 

• 
Sub·area2C 

Sub-areas 3A, 3D, & 3C 

Sub-areas 3D, 3F, & 3G** 

• 
September 2004 

Table J.l3 
Depth to Groundwa.ter 

Boeing Tract 1, St. Louis, Missouri 

Date 

1211712002 
1211712002 
12117/2002 
612312003 
1211712002 
312112003 
612312003 
1211712002 
3/21/2003 
6123/2003 
12117/2002 
6123/2003 

Average 
Value Used for Risk Calculation• 

1211712002 
8/1612002 
1211712002 
312112003 
6123/2003 
1211712002 
8/1612002 
1211712002 
3/2112003 
6123/2003 . 
8/1612002 
1211712002 
312112003 
612312003 

Average 
Value Used for Risk Calculation* 

1211712002 
12117/2002 
3/21/2003 
6123/2003 

Average 
Value Used for Risk Calculation* 

1211712002 
312112003 
612312003 
12117/2002 
3/21/2003 
6123/2003 
12117/2002 

Average 
Value Used for Risk Calculation* 
Value Used for Risk Calculation* 

Page I of3 

Dep~to 
Groundwater Well ID 

(ft bloc) 
6.39 B45CMW-3A 
4.9 B45CMW-3B 
8.95 MW-AI 
8.73 MW-AI7 
5.43 MW-A22 
4.04 MW-A22 
3.96 MW-i\22 
7.43 MW-A27 
3.52 MW-A27 
4.55 MW-A27 
7.26 MW-A28 
3.64 MW-A3 
5.73 
6.1 
7.65 MW-10S 
6.35 MW-IIS 
6.58 MW-11S 
7.46 MW-11S 
7.44 MW-IIS 
4.56 MW-6S 
6.39 MW-8S 
8.86 MW-8S 
5.22 MW-8S 
6.32 MW-8S 
4.79 MW-9S 
7.06 MW-9S 
4.49 MW-9S 
3.96 MW-9S 
6.22 
6.6 

4.38 MW-AI2 
5.1 MW-AI3. 
4.96 MW-A13 
4.35 MW-AI3 
4.70 
5.1 

4.45 B41MW-18 
3.23 B41MW-18 
4.11 B41MW-l8 
4.54 B41MW-5 
3.34 B41MW-5 
2.97 B41MW-5 
2.8 B41MW-7 

3.63 
4.0 
6.7 
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Area 

Area 4 and Sub-areas 3E & 
3H 

AreasS & 9••• 

Sub-area6A 

Sub-area6B 

• 

Sub·area6C 

• 
September 2004 

Table 1·13 
Depth to Groundwater 

Boeing Tract 1, St. Louis, Missouri 

Date 

12117n002 
3/21/2003 
6123/2003 
7/29/2003 
8/2612003 

Average 
Value Used for Risk Calculation• 
Value Used for Risk Calculation• 

8/1612002 

1211612002 
3/2112003 
612312003 

Averag~ 
Value Used for Risk Calculation• 

8/1612002 
1211612002 
3/21/2003 
6123/2003 
1211612002 
12/1612002 
8/1612002 
1211612002 
3/21/2003 
612312003 
1211612002 
1211612002 
8/1612002 
1211612002 
3/21/2003 
6123/2003 
8/1612002 
1211612002 
3/21/2003 
612312003 

Aver~ 

Value Used for Risk Calculation• 
8/1612002 
1211612002 
3/21/2003 
6123/2003 

·12116i2002 
1211612002 
8/1612002 
1211612002 
3/21/2003 
612412003 
811612002 
1211612002 
3/2112003 
6123/2003 
12116/2002 

Average 
Value Used for Risk Calculation• 

Page 2 of3 

Depth to 
Groundwater WeiiiD 

(ft btoc} 
9.63 B4MW-9 
8.81 B4MW-9 
9.01 · B4MW·9 
9.09 B5MW-22 
8.96 B5MW-22 
9.10 
9.5 

12.0 

8.42 MWI 
8.47 MWI 
7.42 MWI 
7.41 MWI 
7.93 
8.3 
3.86 B28MWI 
5.44 B28MWI 
4.37 B28MWI 
4.35 B28MWI 
5.07 B28MW2 

. 4.28 B28MW3 
4.51 MW3 
5.39 MW3. 
5.86 MW3 
2.27 MW3 
3.16 MW3A 
5.27 MW3B 
2.76 MW7 
2.45 MW7 
2.25 'MW7 
2.49 MW7 
5.64 MW9S 
7.11 MW9S 
6.55 MW9S 
5.76 MW9S 
4.44 
4.8 

11.27 MW5AS 
11.97 MW5AS 
11.48 MW5AS 
10.61 MW5AS 
9.06 MW5BS 
13.03 MW5CS 
8.26 MW5DS 
8.38 MW5DS 
8.74 MW5DS 
7.64 MW5DS 
9.58 MW8 
10.19 MW8 
9.29 MW8 
3.69 MW8 
11.57 MW8AS 
9.65 
10.0 
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Area 

Sub·area6D 

Area7 

Sub-areas SA & 8C 

Sub-area8B 

Notes: 

Table 1·13 
Depth to Groundwater 

Boeing Tract 1, St. Louis, Missouri 

Date 

8/1612002 
12/1612002 
3/21/2003 
612312003 

Average 
Value Used for Risk Calculation• 

8/1612002 
12/1612002 
312112003 
612312003 

Aver11ge 
Value Used for Risk Calculation• 

8/1212002 
12/i612002 
3/2112003 
612312003 

Average 
Value Used for Risk Calculation• 

i2/1612002 
612312003 

Average 
Value Used for Risk Calculation• 

Depth to 
Groundwater WeliiD 

(ft btoq 
9.28 MW6 
11.36 MW6 
5.58 MW6 
8.5 MW6 

8.68 
9.1 
4.42 MW2 
5.78 MW2 
4.89 MW2 
4.61 MW2 
4.93 
5.3 
3.96 MWIOS 
4.2 MWIOS 
4.4 MWIOS 

3.69 MWIOS 
4.06 
4.4 
6.25 MW4 
5.61 MW4 
5.93 
6.3 

• Value used for risk calculation is 0.37 ft greater than average for top of casing correction. This correction is 
based on the average of the difference between ground surface elevations and the top of casing (TOC) elevations 
for selected monitoring wei 

•• For Sub-areas 30, 3F, and 3G; the average of the depths selected for Sub-areas 3A, 38, & 3C (3.63 feet) and 
for Sub-areas 3E & 3H (9.1 feet) was used. Therefore, 6.7 feet was used for Sub-areas 30, 3F, and 3G including 
the 0.37 foot correction factor 

••• For Areas 5 and 9, an average depth to groundwater of 12 feet was used. This was based on the depths at 
which "wet" or "saturated soil conditions were en counted as noted on the boring logs for these two areas as a 
group. There ar_e no monitoring well 

ft bloc - feet below top of casing 
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Table 1·14 
Classification of TPH 

Boeing Tract 1, St. Louis, Missouri 

TPH Classification 
#6 Fuel Oil (Cl0-C32) TPH-ORO 
Diesel TPH-DRO · 
Diesel #1 TPH-DRO 
Diesel #2 TPH-DRO 
Diesel (C7-C26) TPH-DRO 
Gasoline TPH-GRO 
Gasoline (C6,Cl4) TPH-GRO 
Gasoline Range Organics TPH-GRO 
Hydraulic Fluid (Cl2-C33) TPH-ORO 
Kerosene TPH-DRO 
Kerosene (C9-Cl6) TPH-DRO 
Mineral Spirits TPH-DRO 
Mineral Spirits (C7-Cl4) TPH-DRO 
Mise TPH (Cl0-C40) TPH-DRO 
Miscellaneous TPH-DRO 
Miscellaneous as Diesel Fuel TPH-DRO 
Motor Oil TPH-ORO 
Motor Oil (Cl6-C33) TPH-ORO 
Stoddard Solvent TPH-DRO 
TPH TPH-ORO 
~PH (GCIFID) High Fraction TPH-DRO 
~PH (GCIFID) Low Fraction TPH-GRO 
TPH as Diesel TPH-DRO 
TPH as Gasoline TPH-GRO 
frPH.as Hydraulic Fluid TPH-ORO 
rrPH as Jet Fuel TPH-DRO 
ITPH as Kerosene TPH-DRO 
ITPH as Mineral Spririts TPH-DRO 
ITPH as Motor Oil TPH-ORO 
Volatile Petroleum Hydrocarbons TPH-GRO 

September 2004 
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. Table 1-15 

Groundwater TPH Ratios 
Boeing Tract 1, St. Louis, Missouri 

Areal 

TPH 
Sub-an:a2B 

IAiillhatics >nC21 to oC35 ITX1006) .500 4000 S(J 8'78li 2.5() ' 136 2.5() 373 2000 2432 
'Aromalics >oC21 to oC3S ITX1006l .500 2000 S(J 702ll 2.5() n6 3000 4477 .500 ·. 608 
Total 1PH-ORO 1000 6000 100 500 . 3250 2500 Ratio of Alillbalics >nC21 to oC3S n~ O.SO 0.67 O.SO 0.56 0. 0.08 _!Ill 

Alipbatics >oC12 to oC16 ITX1006) 12000 1000 2000 63149 2.5() 811 2SO 833.8 J!lQO -~s IAiiphatics>oC16tooC21CTXI006) 18000 1000 2000 .74726 2SO ·Iii! 2SO ··. • 8338 _25(] .222 .nrto to oC12 ITX1006) soo 2SO :zoo 8107 25(] 88 25(] 8338 25(] 222 • ,...rt?. to oC16 ITXI006J SOO .500 2000 . 30484 25(] .. . 811 25(] . · 8331! ~ 222 
nl"'ll) to oC21 tTXI006l 3000 ~ _!00!! 2S786 2SO - 811 25(] 8338 2SO 222 Total' 

Ratio of Alitlhalics >oC10 to nC12 n~~v 
Ratio of Alillbalics >nC12 to oCI6 ITXIIVII:vr., n~u"'" 

Ratio of Alillhatics >oC16 to oC21 tTXI006lffotal ""'H~RC 
; >oC10 to nCI2 ITX1006)11'ntoJ TPH-DRO 

IRatio of Aromalics >oC12 to nCI6 1 A I TPH-DRO 
I_RatioofAromatics-tooC21 ITXtiiM· rrnt•ITPH-DRO 

IAiiDhalics > nC6 to DCS ITXI006l 
IAiiDhalics >oC8 to oCIO ITX1006l 
1Aromalics >oC8 to oCIO ITXI006l 
Total' 
Rationt.u;nh.ru-. >oC6tooC8ITX: ITPH-GRO 
Ratio of Alillhalics >oC8 to nCIO ITXI 11 n-1.!_~<'-
Ratioof Aromatics>oC8 tooCIO OXluuoJt !_UW n-\.JI<V 

Note: 
All coocentratioos are in miaograms per liter (ug/L). 

September 2004 

38000 3500 7700 1500 1500 2250 
0.1! _O.o7 _0.06 O.()ll 0.167 _()._IJ 0.11 
0.32 0.29 O.:zti 0.29 0.167 0.17 0.44 
0.42 0.29 O.:zti 0.34 0.167 _0.17 0.11 
o.ot JI.QI _f).()~ ·o.~ o.t67 J1.!.: 0.11 
0.01 0.14 O.:zti 0.14 0.167 0.17 0.11 

I : ~-~-•4661l•;;f!•~-~22•i.9••:••~-4•917. ••_:a,-~~ •• _.a68(] 

soo ~ ~ .. _zm 2.5() -~ _1000 19667 2SO 1680 
1500 750 350 1500 _j~ 750 
0.3:! . 0.33 0.71 0.46 0.667 0.17 0.33 
0.33 0.33 0.14 o:n 0.167 0.11 0.33 
0.33 0.33 0.14 0.27 0.167 _().()7 0.33 
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Table 1-15 

Groundwater TPH Ratios 
Boeing Tract 1, St. Low, Missouri 

Area6 

TPH 
Sub-area6C IA":~.....,.I ~~ Sub-arca8B •R'rio 

"'· I >oC21 to nC3S (TXI006) 2S(] 75 2S(] 3000 727 soooo 228S7 
l>oC2ltonC3S(TXI006)_ 2S(] 7S 2S(] 2SO 29S 20000 9143 

il'otal. m-uK• 500 500 3250 70000 
Ratio · AJ;nh.,;,.,; >oC21 to nC3S l AlUUOJffolal TPH-ORO 0. O.S 0.92 0.71 0.71 

Alipbal cs >nCI2 to nCI6 (TXI006) 2SO SS1~ 2S(] 2000 4641 SOOO 934(] 
IAiillhalics >nCI6 to oC21 (TXI006) 2SO SS7~ 2S(] 2S(] 1;491 ISOOO · 28o1~ 
~""""'~>nCIOtonCI2(TXI006) 2SO SS1S 2S(] 2S(] 149i 2SO 467 

·"· 1 >nCI2 to nCI6 (TXJ006) 2SO SS1S 2S(] SOO 1941! 2000 3731i 
1 >nCI6 to oC21 CTX10061 2SO SS1S 2S(] 2S(] 149i 4000 7472 

Total TPH-DRO 1500 1500 3500 26500 
Ratio,JAJ;nh,.;, l>nCIOtonCI2CI'XI006lii'Oial 0.17 j)J7 0.071 0.12 O.oi 
Ralioof,ll;nh,,; '.,..,r,., nt"li: l lA 0.17 JIAJ O.S71 0.37 0.19 

RalioofAlillhalics>nCI6tooC21CI'XI ,....,..nnn 0.17 0.17 0.071 0.12 O.S7 
IRalioofAromalics>nCIOtonCI2tiA 0.17 0.17 0.071 0.12 0.01 
IRatioof Aromatics >nCI2 to nCI6 (fXI006)11'01al TPH-DRO 0.17 0.17 0.143 O.IS 0.08 

AiiPhalics >nC8 to nCIO_(TX1006) 2SO S:S 2S(] 2S(] 4; 2SO . 83 
Aromalics>nC8tonClOCTXI0061 2SO : 2S(] 2S(] .47 2SO 83 
Total 4500 2000 750 750 
Ratio of Alillhalics > : {P(;l006)ffotal 11 rt-uK\. 0.89 0.7S 033 0.54 0.33 
Ratio of AiiPhalics >nC8 to nCIO (fX1006)ffolal TPH.<JRO 0.06 0.1~ 0.33 0.23 0.33 
RatloofAroma!ics>nC8tonCIO< .AlUUO)IlOW 11 lt.UKU 0.06 0.1~ 0.33 0.23 0.33 
No!e: 
All cooccoaations :ue in miaograrns per liter (u&'L). 
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SECTION2.0 
AREA 1: RUNWAY PROTECTION ZONE 

2.1 INTRODUCTION 

The Runway Protection Zone, also referred to as Area 1, is located in the southern portion of the 
Facility, adjacent to the current runway (see Figure 2-1). This section describes the constituents 
in this Area, the exposure model, the evaluation of the current and future risk to human health and 
the environment, and conclusions based on the results of the risk evaluation. Note the risk was 
calculated using both the maximum and average concentrations, based on a request by the 
MDNR. The risks were acceptable using the average concentrations as presented in the draft risk 
assessment report submitted in December 2003. However, the MDNR requested that the risk be 
recalculated using the maximum concentrations. 

2.2 DESCRIPTION OF AREA 

The Runway Protection Zone is an Area approximately 1,500 feet long by 600 feet wide. Within 
this Area, there were 23 buildings or structures, in addition to portions of two buildings, and a 
small parking lot. All buildings within this Area will be demolished during construction of the 
St. Louis Airport expansion project and the Area will become a Runway Protection Zone. As per 
FAA regulations, no buildings can be built in a runway protection zone. This Area is currently 
paved and will remain paved. 

2.2.1 Potential Sources within Area 

The following five SWMUs were identified in this Area during the RF A investigation (SAIC, 
1995): 

• SWMU 12: 

• SWMU 13:· 

• SWMU 14: 

• SWMU23: 

• SWMU26:· 

Waste jet aircraft fuel and hydraulic system spillage (UST B28 2,130-
gallon waste fuel/hydraulic oil UST); 
3,380-gallon waste jet fuel and hydraulic fluid USTs (B26 and B27); 
Two 2,000-gallon waste jet fuel USTs. Fuel pits #3 and #4 (B29 and B30); 
Less than 90 day storage area with capacity for twenty-eight 55-gallon 
drums for waste solvents, paints, and oils; and 
Former less than 90-day storage area with capacity for twenty-eight 55-
gallon drums for waste solvents, paints, and oils. 

Including those noted above, five USTs (see Table 2-1) have been identified within this Area, 
ranging in size from 2,000 gallons to 3,380 gallons. The contents of the USTs were waste JP-4. 
No operating USTs remain within this Area; all have been excavated. 

Additionally, a petroleum pipeline (carrying jet fuels JP-5 and JP-8) traverses this Area to the 
south of Building 45 (Figure 2-1), and is connected to a tank farm located to the north (outside of 
Area 1). The pipeline is anticipated to be emptied and abandoned in place. 

Hence, within this Area, we anticipate constituents of concern to be primarily petroleum 
hydrocarbons, and possibly chlorinated solvents localized near the SWMU 23 and SWMU 26 
areas . 
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2.2.2 Soil Stratigraphy within Area 

There are 21 soil borings (in addition to borings for monitoring wells discussed in S~ction 2.2.3) 
within this Area, see Table 2-2 for further details of these borings. Based on information from 
soil boring logs, the soil stratigraphy within this Area is silty clay from approximately 0.5 foot 
bgs to 20 feet bgs, below which is clay. For additional details, refer to the Draft RCRA Facility 
Investigation (RFI) Report for McDonnell Douglas, Hazelwood, Missouri, dated October 22, 
2003 by MACTEC Engineering and Consulting, Inc. (MACTEC, 2003). Bedrock is found in this 
Area at approximately 80 feet bgs (which consists of low permeability shale). No karst features 
have been identified in this Area (MACTEC, 2003). 

2.2.3 Hydrogeology within Area 

There are 19 monitoring wells located within this Area, each with 10 feet of screen in the upper 
20 feet bgs, see Table 2-3(R) for further details of these wells. Note that monitoring well details 
for a few wells are not available. Based on recent (since 2000) groundwater gauging data, 
groundwater flow within the shallow zone is to the southeast (see Figure 2-2), towards the airport 
runway. The depth to shallow groundwater within this Area is between 3.5 and 9 feet bgs. No 
deep monitoring wells are located within this Area. 

2.3 LANDUSE 

2.3.1 Current Land Use 

The Area is owned by the St. Louis Airport Authority and is currently leased by Boeing. It is 
being used as an industrial facility. However, Boeing intends to vacate this Area in 2004, at 
which point the Area will become a runway protection zone for the St. Louis Airport expansion. 

2.3.2 Future Land Use 

This Area is anticipated to be part of the runway protection zone; and therefore, cannot have 
buildings erected according to FAA regulations (personal communication, St. Louis Airport). 

2.4 AVAILABLE DATA 

The following provides an overview oftlie available data within the Area: 

• Nineteen monitoring wells are located within this Area, of which two are inactive. 
• Recent groundwater sampling (since 2001) has been completed at eight wells (MW-Al, 

MW-A3, MW-Al5, MW-A17, MW-A18, MW-A22, MW-A23, and MW-A27). 
• Historic (pre-2002) groundwater monitoring was performed from 1990 to 2001 for 18 

wells. 
• Seventeen soil borings completed as piezometers exist in this Area and have been 

sampled for groundwater once since 2000. 
• A total of 21 soil borings and two pits have been satnpled within this Area since 1992 

resulting in 28 individual soil samples . 
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2.5 CON~TITUENTS IDENTIFIED WITHIN AREA 

2.5.1 Soil 

From 1992 to date, 28 soil samples have been collected within Area 1 during various 
investigations. Twenty of the soil samples were collected as part of the RFI (MACTEC, 2003). 

Data from eight pre-1998 soil samples were also used. These pre-1998 soil samples had some of 
the highest concentrations of constituents; therefore, by using these older samples in the risk 
assessment, the results can be considered very conservative since concentrations in these samples 
would have reduced by natural attenuation since the sources have been removed. 

Four ofthese samples (PIT#3-M, PIT#3-E, PIT#3-D, and PIT#4-D) were collected on August 1, 
1992 from Fuel Pits #3 and #4, and the data can be found in the MDNR UST Closure Reports 
(Part A) for the closure of these two pits. These samples were collected from the excavation 
limits of these two pits after the USTs had been excavated. The samples' nomenclature indicates 
where the samples were obtained within the pits (i.e., from the east (E), middle (M), and 
downgradient (D) ends of the excavations). These samples were obtained from native soils at the 
bottom of the excavations after the USTs had been excavated at a depth of 15 to 16 feet below the 
ground surface. These depths were just below the bottom of the tanks, as these USTs were 
oriented vertically in the subsurface. 

Four ofthe samples (40-10012, 40-11224, 40-20012, and 40-21224) were collected on November 
1, 1994 as part of the RFA (SAIC, 1995). These samples .were collected from SWMU 26 at 
depths of 0-1 foot and 1-2 'feet along a crack (40-1 samples) and a seam (40-2 samples) next to 
Building 40. · 

The soil samples have been analyzed for a comprehensive list of constituents that included VOCs, 
SVOCs, PCBs, TPH, and metals. Typical laboratory methods that were used include Test 
Methods for Evaluating Solid Waste (SW-846) methods 3546/DRO, 6010, 7060, 7421, 7471, 
7740, 8020, 8021, 8240, 9073, OA1, and OA2. Table B-1 in Appendix B includes a 
comprehensive table of the laboratory data for soil. For the constituents that were not detected in 
any soil sample, Table B-2 lists the range of detection limits. PCBs and SVOCs including P AHs 
were analyzed in pre-1998 samples from this Area, but all were found to be non-detect. These 
data are not included in Tables B-1 and B-2. Evaluation of the data in Table B-1 indicated that 
the following 26 constituents were detected in at least one soil sample: 

METALs VOCs/TPH 
Aluminum Lead Acetone 
Antimony Magnesium Benzene 

Arsenic Manganese Ethylbenzene 
Barium Mercury . Toluene 

Beryllium Nickel TPH (2 types) 
Chromium Potassiiun Xvlenes 

Cobalt Selenium 
Copper Sodium 

Iron Vanadium 
Calcium Zinc 
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The laboratory analysis data for the above listed constituents, i.e., constituents that were detected 
in at least one sample, are presented in Table 2-4(R). 

The maximum and average concentrations of metals were compared with the background levels 
(Table 2-S(a)) .. In calculating the average and maximum concentrations for non-detectable 
constituents, the detection limits were replaced by Yz the detection limit. For this reason, Table 2-
S(b) shows the Mwmum Detected Concentration, as well as the Maximum Concentration, which 
may be Yz. of the highest detection limit. Metals whose maximum concentrations did not exceed 
the background levels were eliminated from further consideration. Specifically for Area 1, the 
following metals were eliminated: aluminum, barium, chromium, potassium, sodium, vanadium, 
and zinc. Based on this elimination, the following are the remaining chemicals: 

METALs VOCs/TPH 
Antimony Lead Acetone 
Arsenic Magnesium Benzene 

Beryllium Manganese Ethylbenzene 
Cobalt Mercury Toluene 
Copper Nickel TPH (2 types) 

Iron Selenium Xylenes 
Calcium 

Of the above constituents iron, calcium, and magnesium were eliminated, as they are ubiquitous 
in nature and not related to any Ialown anthropogenic sources in this Area. Also, toxicity data for 
calcium and magnesium are not available. The concentration of lead ranged from 7,400 ug/kg to 
34,100 ug/kg in the 11 samples analyzed for lead. Lead exceeded the background level of21,800 
ug/kg in four samples. However, since all of the detected concentrations are significantly less 
than the screening level of 750,000 uglkg discussed in Section 1.9.10, lead was also eliminated. 
Lead is also discussed in the RFI (MACTEC, 2003). 

Impact by petroleum organics was generally observed in vicinity of the fuel pits at SWMU 14 
(which previously stored waste jet fuel in two underground storage tanks), and along an 
underground petroleum pipeline on the south side of Building 45, see Figure 2-1. Since these 
petroleum impacts were related to jet fuels (JP-4, JP-5, and JP-8); lead was not considered a 
chemical of concern since the jet fuels are not leaded fuels. The RFI provides more information 
and specifications on the makeup of the jet fuels (MACTEC, 2003). Petroleum impact was not 
observed at SWMU 26. 

2.5.2 Groundwater 

During the various investigations conducted within this Area, groundwater samples were 
analyzed for a comprehensive list of constituents that included VOCs, TPH, and metals using SW 
846 laboratory analysis methods 3510/DRO, 6010, 7470, 8015, 8021, 8260, OA1, and OA2. 
Table B-3 of Appendix B includes a comprehensive list of the groundwater analytical data. For 
the constituents that were not detected in any groundwater sample, Table B-4 lists the range of 
detection limits . 
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Of the various constituents analyzed in groundwater, the following 21 constituents were detected 
in at least one groundwater sample: 

METALs VOCs/TPH 
Arsenic 1,2,3-Trimethylbenzene Acetone 
Barium 1 ,2, 4-Trimethylbenzene Benzene 

Chromium Ethylbenzene Xylenes 
Lead Isopropyl benzene Toluene 

Naphthalene TPH (3 types) 
n-Butylbenzene MTBE 
n-Propylbenzene sec-Butylbenzene 

p-Isopropyltoluene tert-Butylbenzene 
Trichloroethene 

Data for the above listed constituents is presented in Table 2-6. Note that SVOCs and PCBs were 
not analyzed in groundwater samples since these constituents had not been detected in soil 
samples collected from this Area, and are not listed on Table 2-6. 

The maximum and average groundwater concentrations for each detected constituent were 
compared with various target level criteria. Constituents for which the target level criteria 
exceeded the maximum detected concentration were eliminated for further consideration. As 
shown in Table 2-7(a), these included ethylbe~zene, isopropylbenzene, methyl tertiary butyl ether 
(MTBE), naphthalene, n-butylbenzene, p-isopropyltoluene, sec-butylbenzene, toluene, tert­
butylbenzene, trichloroethene, xylenes, barium, chromium, and lead. The remaining constituents 
consist of the following five VOCs, TPHs, and one metal: 

METALs VOCs/TPH 
Arsenic 1,2,3-Trimethylbenzene Acetone 

1 ,2, 4-Trimethylbenzene Benzene 
· n-Propylbenzene TPH (3 types) 

As shown on Table 2-7(b), the above includes detected constituents that exceeded the target level 
criteria, detected constituents that did not have target level criteria for comparison, and all types 
ofTPH that were analyzed whether detected or not. 

In calculating the average and maximum concentrations for non-detectable constituents, the 
detection limits were replacec;l by \12 of the detection limit for each specific constituent. For 
certain constituents, \12 the maximum detection limit exceeded the highest detected concentration. 
For this reason, Table 2-7(b) shows the Maximum Detected Concentration, as well as the 
M~ximum Concentration, which may be \12 of the highest detection limit. 

Within this Area, 25 groundwater-sampling points exist, which have been sampled recently. 
Additionally, there are a number of historic groundwater monitoring wells, which have not been 
sampled recently (see Table 2-8(R) for historic data). To demonstrate the overall concentration 
trend, concentration vs. time plots have been developed for six of these monitoring wells [see 

September 2004/ Area 1 2-5 The RAM Group 



• 

• 

Figures 2-3(a) through (f)] for which historic data is available. This evaluation of the overall 
concentration trend indicates that concentrations are decreasing. 

The most recent data (200 1 - 2003) is being used quantitatively in this risk evaluation, as it is 
most representative of current conditions; however, the historic data provides valuable 
information regarding the overall groundwater concentration trends. 

As discussed in Section 2.6, free product was observed recently in March 2004 at well MW-A1 
with a sheen in B45CMW-3A and MW-A3, all located near the Hush Houses (Buildings 45C & 
45D). B45CMW-3B had a sheen during all sampling events in 1998. 

2.6 FREE PRODUCT 

Free product has historically been observed within this Area near Buildings 45C, 45D, and 45E 
(Hush Houses/SWMU 12, 13, 23) where USTs for jet fuel and hydraulic fluid and 55-gallon 
drums were formerly located. Historically, observed thicknesses of free product range from a 
sheen to 6.5 feet. Free product removal activities have been performed in this Area since 1989. 
Table 2-3(R) provides screened intervals and free product data. Table 2-3(a) provides detailed 
free product thicknesses. Table 2-8(R) presents the historical groundwater data for BTEX. This 
data was used to prepare Figures 2-3(a)(R) to 2-3(f)(R), which show the dissolved BTEX 
concentration trend over time in six of the monitoring wells. Based on the data, there are four 
monitoring wells in Area 1, which have had free product present since 1992 (MW-A1, MW-A3, 
B45CMW-3A, and B45CMW-3B). All appear to be stable or decreasing. MW-A1 is the only 
monitoring well with measurable free product (0.02 to 0.04 foot) during the last six measurements 
from November 2003 to March 2004. The other three monitoring wells have had sheens during 
their last monitoring events: 

• MW-A3 had sheen or none during last 14 measurements from February 2002 to March 
2004 

• B45CMW-3A had sheen or none during last 13 measurements from June 2003 to March 
2004 

• B45CMW-3B had sheen during last 21 measurements from January 1998 to November 
1998 

The screened interval for MW-A1 and MW-A3 is 5-15 feet bgs. All measured groundwater 
depths in MW-A1 from April2001 to March 2004 were below the top of screen (27 events). All 
measured groundwater depths in MW-A3 from April2003 to March 2004 were below the top of 
screen (8 events). The screened intervals for B45CMW-3A and B45CMW-3B are unknown. 

This indicates that in recent years, free product thicknesses have been stable at low levels. 
Further, since dissolved concentrations of benzene, toluene, ethy1benzene, and total xy1enes 
(BTEX) Figure 2-3(a)(R) to (f)(R) show a clear decreasing trend, the residual free product is not 
an ongoing source of constituents. 

2. 7 EXPOSURE MODEL 

2.7.1 Current conditions 

Under current conditions, Boeing has commercial workers within this Area; however, in the very 
near future, Boeing will shut down their operations, at which point there will be no workers on­
site. Hence, the risk and exposure to these workers will not be quantified. The only receptor 
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under current conditions would be the visitor or maintenance worker to the Area. As the 
exposure duration for the visitor or maintenance worker is (i) small and (ii) site conditions will 
change in the very near future (few months); the risk from any soil or groundwater impact will 
not be quantitatively evaluated for the visitor or maintenance worker. '· 

2.7.2 Future conditions 

Under future conditions, this Area is anticipated to be used as the Runway Protection Zone 
(personal communication, St. Louis Airport) .:.. an area where no building construction of any 
form can take place, as perF AA regulations. The Area will continue to be paved. There will be 
no receptor present in the Area other than a maintenance worker/visitor to the Area or 
construction worker. As the exposure duration for the maintenance worker/visitor is small and 
less than that for the construction worker, the risk from any soil or groundwater impact will not 
be quantitatively evaluated for the maintenance worker/visitor. 

In the future, construction work could. be performed within this Area; therefore, the potential 
future construction worker is a receptor. Exhibit 2-1 presents the Exposure Model (EM) for the 
construction worker. 

EXIDBIT 2-1. EM FOR POTENTIAL FUTURE CONSTRUCTION WORKER 

Scenario, Receptor, and 
CorNC Justification 

Pathways/Routes Analyzed 

Dermal Contact with Soil ·C Soil is impacted at depths less than 10 feet, 
which is considered the construction zone; 
therefore, contact is possible. 

Accidental Ingestion of Soil c Soil is impacted at depths less than 10 feet, 
which is considered the construction zone; 
therefore, contact is possible. 

Outdoor Inhalation of Vapors and c Soil is impacted within this Area, and a 
Particulates from Soil number of the constituents identified are 

volatile; therefore, this pathway is complete. 

Dermal Contact with Groundwater c Depth to groundwater ranges from 3.5 to 9 ft 
bgs, which is within the typical zone of 
construction. Hence this pathway is possible. 

Outdoor Inhalation of Vapors from c Groundwater within this Area is impacted 
Groundwater by volatile constituents; hence, this pathway 

is complete. 

~otes: NC: Not Complete C: Complete 

Exposure pathways highlighted in bold indicate that these pathways are complete and will be 
quantitatively evaluated . 

. . .. 
Add1~onal receptors mclude occas10nal VlSltors and mamtenance workers whose exposure frequency and exposure 
duration are expected to be less than that for construction worker; hence the risk to these receptors will not be 
quantified . 
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Note, in this Area any construction is anticipated to be regulated by FAA and construction 
workers would likely be Occupational Safety and Health Adininistration (OSHA) trained, thus 
providing another level of protection to the workers. 

2.8 REPRESENTATIVE CONCENTRATIONS FOR CONSTRUCTION WORKER 

Only one receptor, the potential future construction worker, exists within this Area. The 
representative concentration was determined to be the area wide average, as a construction 
worker could work in any portion of the Area, and there is not one specific source area present, 
but rather a number of smaller source areas. Tables 2-5(b) and 2-7(b) present the soil and 
groundwater average and maximum concentrations. For Area 1, carcinogen and non-carcinogen 
risks have been calculated using the maximum, as well as the average concentrations. The results 
are discussed below. 

2.9 CALCULATION OF RISK 

Table 2-9(R) presents the results for a future construction worker using the average soil and 
groundwater concentrations. The table presents the carcinogenic (Individual Excess Lifetime 
Cancer Risk, (IELCR)) and non-carcinogenic (Hazard Quotient (HQ) and Hazard Index (HI)) 
risks for: 

• 
• 
• 
• 

Each COC, 
Each route of exposure, 
Cumulative risk for each COC, 
Cumulative risk for each route of exposure, and 

• Total risk, which is the sum of risk for all the COCs and all the routes of exposures . 

The risks were also calculated using the maximum soil and groundwater concentrations, which 
are shown on Table 2-1 O(R). The following are the key observations. 

Carcinogenic Risk: 

As indicated in Table 2-lO(R), the cumulative IELCR (calculated using the maximum soil and 
groundwater concentrations) is 6.34 x 10-7 that is well below the regulatory acceptable level of 1 
x 104

. Since the cumulative risk is less than 1 x 10-S, clearly the risk for each COC and each 
route of exposure would be less than 1 x 1 o-s - the regulatory acceptable level. 

Non-carcinogenic Risk: . 

As shown in Table 2-lO(R), the cumulative Ill is 0.5 (calculated using the maximum soil and 
groundwater concentrations) that is well below the regulatory acceptable level of 1.0. Since the 
cumulative ID is less than 1, the HQ for each COC and each route of exposure, and hence each 
target organ would be less than 1.0- the regulatory acceptable level. 

2.10 CONSIDERATION OF FREE PRODUCT 

According to the MRBCA guidance document, the detection of LNAPL, also known as free 
product, at the site must trigger a response sufficient to achieve the following objectives. Each of 
which is discussed below: 
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1. LNAPL should not be present at levels that would cause explosive conditions to occur at 
or near the site. The source has been removed and the free product has had time to 
weather. There has not been construction in the Hush House area at which pm readings 
could have been taken; however, Boeing took lower explosive limit (LEL) ·readings on 
April 14, 2004 directly from three of the monitoring wells immediately after removing 
the top caps, from three storm sewer manway access locations, and from a subsurface 
oil/water separator vault that are located in the Hush House area. See Figure 2-4 for 
locations ofLEL readings. The results of the LEL readings are shown in the table below, 
including the distances from the LEL measurement location to monitoring well MW-Al. 

LEL Distance from 
Location Reading MW-Al (feet) 
MWA3 0% 36.5 
MWAl >10% 0 
B45CMW-3A 0% 79 
Storm sewer near MW 3A 2% 79 
Storm sewer near MW A3 2% -40 
Storm sewer near MW A 17 0% -40 
Oil/water separator vault 2% 24.5 

Monitoring well MW-Al had an LEL reading that exceeded 10%. This is the monitoring 
well with recent free product measurements of 0.02 to 0.04 foot during the last six 
measurements from November 2003 to March 2004. This reading is not unexpected 
since the measurement was taken immediately after removal of the monitoring well top 
cap, and is certainly not representative of accumulation in confined spaces where a 
human activity may occur. All LEL readings in confined spaces (storm sewer and 
subsurface vault) were 2% LEL or zero. These are the areas in which human activities 
could occur, and the readings show these areas did not contain explosive atmospheres. 

2. The LNAPL plume shall be fully delineated. There is one monitoring well, MW-Al, 
which has had measurable free product (0.02 to 0.04 foot) during the last six 
measurements from November 2003 to March 2004. The latest sampling event (7/2/03) 
detected total TPH of20,900 ug!L and total BTEX of3.1 ug!L with benzene and toluene 
non-detectable. The LNAPL plume has been delineated as shown by the following 
sampling locations. The data for which is presented on Tables 2-3(R), 2-3(a), 2-6, and 2-
8(R). The sample locations are shown on Figure 2-1. 

• MW-Al8 (25 feet southeast ofMW-Al)- Shallow Monitoring Well- No free 
product since 1992; 

• MW-Al7 (35 feet east ofMW-Al)- Shallow Monitoring Well- No free product 
historically; 

• MW-A21 (15 feet west of MW-Al) - Shallow Monitoring Well - Sheen 
historically; 

• MW-A3 (35 feet ~orthwest ofMW-Al)- Shallow Monitoring Well- had sheen 
or none during last 14 measurements from February 2002 to March 2004 MW­
A3 had sheen or none during last 14 measurements from February 2002 to March 
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2004; 

• MW-A2 (30 feet northwest of MW-A1) - Shallow Monitoring Well - Sheen 
historically; 

• B45CMW-3A (70 feet northwest of MW-A1)- Shallow Monitoring Well- had 
sheen or none during last 13 measurements from June 2003 to March 2004; 

' 
' • B45CMW-3B (85 feet northwest of MW-Al) - Shallow Monitoring Well- had 

sheen during last 21 measurements from January 1998 to November 1998; 

• B45CS1D (50 feet southwest ofMW-A1)- Deep Piezometer- No free product 
historically; 

• B45CS2 (120 feet south east of MW-A1) - Shallow Piezometer - No free 
product historically; and 

• B45CS3D (125 feet northeast of MW-A1)- Deep Piezometer- No free product 
historically. 

3. Dissolution of and volatilization from LNAPL should not generate dissolved phase or 
vapor phase concentrations that result in unacceptable human or ecological risk 
Regarding dissolved phase, Figures 2-3(a)(R) and 2-3(b)(R) shows a definite decreasing 
concentration trend for BTEX from 1990 to 2003 for monitoring wells MW-Al and MW­
A2. Lab dati in Table 2-6 also indicates low dissolved concentration levels in other 
monitoring wells near MW-A1 as summarized below: 

• MW-A18- Last sampling event (7/29/03) was non-detectable for BTEX with a 
low level detect for: 

- TPH-C10-C40 (210 ug!L J~value vs. 10,000 ug!L ITL); 

• MW-A17- Last sampling event (6/26/03) had low level detects for: 
- Acetone (60 ug!L vs. 121 ug/L MCL-equivalent); 
- TPH-C10-C40 (160 ug/L vs. 10,000 ug!L ITL); 

• MW-A21- Last sampling event (6/511990) detected: 
- Benzene (17 ug!L vs. 5 ug!L MCL); 
- Xylenes, total (32 ug!L vs. 10,000 ug!L MCL); 

• MW-A3- Last sampling event (6/26/03) had low level detects of: 
- Isopropylbenzene (5.5 ug!L vs. 4,000 ug!L EPA Health Advisory); 

MfBE (5.1 ug!L vs. 146 ug!L calculated target level); 
n-Propylbenzene (7.8 ug/L vs. 5.27 ug!L calculated target level); 
p-Isopropyltoluene (5.4 ug!L vs. 107 ug!L calculated target level); 
sec-Butylbenzene (5.1 ug!L vs. 48.6 ug/L calculated target level); 
tert-Bbutylbenzene (2.3 ug!L vs. 48.6 ug!L calculated target level); 
TPH, Mise CIO-C40 (9,500 ug!L vs. 10,000 ug!L ITL); 
TPH, GC/FID low fraction (3,800 ug!L vs. 10,000 ug!L ITL); 

• MW-A2- Last sampling event (7/6/93) had low level detect of: 
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- Xylenes, total (2 ug/L vs. 10,000 ug/L MCL); 

• B45CMW-3A- Last sampling event (7/2/03) had low level detects ()f: 
- sec-Butylbenzene (1.1 ug/L vs. 48.6 ug/L calculated target level) 
- 1,2,3-Trimethylbenzene (3.4 ug/L- no established groundwater 

screening level); 
- 1,2,4-Trimethylbenzene (1.7 ug/L vs. 70 ug/L MCL); 
- TPH, GC/FID low fraction (220 ug/L vs. 10,000 ug/L ITL); 
- TPH, Mise C10-C40 (9,500 ug/L vs. 10,000 ug/L ITL); 

• B45CMW-3B- Last sampling event (6/26/03) had low level detects of: 
- Naphthalene (5.3 ug/L vs. 100 ug/L EPA Health Advisory); 
- TPH, GC/FID low fraction (160 ug/L vs. 10,000 ug/L ITL); 
- TPH, Mise C10-C40 (1,400 ug/L vs. 10,000 ug/L ITL); 

• B45CS 1D - Last sampling event (11115/02) was non-detectable for BTEX, 
MTBE, and TPH; 

• B45CS2- Last sampling event (11/14/02) was non-detectable for BTEX, MTBE, 
&TPH;and 

• B45CS3D - Last sampling event (11/20/02) was non-detectable for BTEX, 
MTBE,&TPH. 

Regarding vapor phase concentrations, inhalation is not an issue in Area 1 since this will be a 
Runway Protection Zone and no buildings are allowed . 

4. Both the LNAPL and its associated dissolved phase plume shall be stable or shrinking. 
Table 2-3(a) shows a stable or decreasing LNAPL thickness trend for the four monitoring 
wells (MW-A1, MW-A3, B45CMW-3A, and B45CMW-3B) that have detected 
measurable LNAPL in Area 1 since 1992. Figures 2-3(a)(R) and 2-3(b)(R) shows a 
definite decreasing concentration trend for BTEX from 1990 to 2003 for monitoring 
wells MW-Al and MW-A2. 

5. LNAPL shall be removed to the maximum extent practicable. Boeing has been removing 
LNAPL from this area since 1989, and has gotten the LNAPL out of the ground to the 
maximum extent practicable. 

The data collected from Area 1 shows that the l\.1RBCA goals regarding free product have 
been achieved. 

2.11 ECOLOGICAL RISK 

The only potential ecological receptor in the area is Coldwater Creek, which flows north about 
2,700 feet to the northeast of Area 1. There are no known unpermitted conduits present that 
could carry impacts from Area 1 to Coldwater Creek. Considering the geology, groundwater 
flow characteristics and the chemical types and concentrations of impacts in Area 1, it is not 
likely that migration of impacts from Area 1 to Coldwater Creek will occur. The Tier 1 
ecological screening checklists have been completed for this Area, and are presented as 
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Attachment 2-A{R), and Attachment 2-B(R). These checklists identified no potential ecological 
receptors or issues. 

2.12 CONCLUSIONS 

The calculated risk for all the COCs and all potentially complete routes of exposure for the 
construction worker is below the regulatory acceptable target levels . 
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TABLE2-1 

SUMMARY OF UNDERGROUND STORAGE TANKS (USTs) HISTO~ICALLY PRESENT WITHIN AREA 1: RUNWAY PROTECTION ZONE 

BOEING TRACT 1, ST. LOUIS, MISSOURI 

USTNo. Location 
Volume 

Contents Construction Material Year Installed Status Comments 
(Gallons) 

B26 RampD 3380 WasteJP-4 Single Wall Steel 1963 Removed 1983 Excavated 

B27 RampD 3380 WasteJP-4 Fiberglass 1983 Removed 1989 Excavated 

B28 Ramp A 2130 WasteJP-4 Fiberglass 1978 Removed 1990 Excavated 

B29 Ramp B (Fuel Pit #3) 2000 Waste_JP-4 Single Wall Steel 1977 Removed 1992 Excav.ated 

B30 Ramp B (Fuel Pit #4) 2000 WasteJP-4 Single Wall Steel 1983 Removed 1992 Excavated 

Note: 
UST B27 replaced UST B26 
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TABLE2-2 

SOIL BORING INFORMATION FOR AREA 1: RUNWAY PROTECTION ZONE 

BOEING TRACT 1, ST. LOUIS, MISSOURI 

Area 

SWMU26 

Building40 

Buldings 45 & C, 
D,E 

Notes: 
NA: no information available 
* No analytical data available 

Total number of Borings= 21 
Borings with available data= 18 

Boring 

40-1 
40-2 

S26Bl 
S26B2 
S26B3 
B40El 
B40E2 
B40Sl 
B40S2 
B40Wl 
Al-l* 
A2-2* 

B45SlD* 
B45S2 
B45S3 
B45S4 

B45S5D 
B45S6 
B45S7 

B45CS2 
:S45CS3D 

Soil samples were also obtained from Pit #3 (3 samples) and Pit #4 (1 sample) 

Date Drilled 

11/1/1994 
11/1/1994 . 
6/1/1998 
6/1/1998 
6/1/1998 
11/212002 
11/2/2002 
11/212002 
11/212002 
1112/2002 

NA 
NA 

11/2/2002 
11/212002 
11/212002 
11/212002 
111212002 
11/212002 
11/212002 
11114/2002 
11120/2002 

• 
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TABLE 2-3(R) 
MONITORING WELL INFORMATION FOR AREA 1: RUNWAY PROTECTION ZONE 

BOEING TRACT 1, ST. LOUIS, MISSOURI 

Monitoring Diameter 
Location 

Well 
(inches) 

MW-A22 2 
MW-A27 2 
MW-A28 2 
MW-A29 2 
MW-A5 2 

South of Bldg. 45 MW-Al5 2' 
MW-A14 2 
MW-A23 2 
MW-A24 2 
MW-A26 2 
MW-A25 2 
MW-A1 2 
MW-A2 2 
MW-A3 2 

Hush House 
MW-A17 2 
MW-A21 2 
B45CMW-3A 4 
B45CMW-3B 4 
MW-Al8 2 

Notes: 
no: No free product observed historically 
yes: Free product observed historically 
sheen: Sheen observed historically 
NA: No information available 
ft bgs: Feet below ground surface 
ft: Feet 

Screened Total 
Installation 

Interval Depth 
(ft IJ2s) (ft) 

Date 

4.5-14.5 15 10/30/1989 
3.7-13.7 15 illl/1989 
4.5-14.5 15 . 1111/1989 
4.5-14.5 15 11/1/1989 
2-12.5 15 7/18/1989 

4.5-14.5 15 8/3/1989 
4.5-14.5 15 8/3/1989 
2.7-12.7 15 10/30/1989 

3-13 15 10/31/1989 
4-14 15 11/l/1989 
3-13 15 ll/l/1989 
5-15 15 7/12/1989 

4-14.5 17 7/12/1989 
5-15 15 7/13/1989 

4.5-14.5 15 8/4/1989 
1.5-11.5 15 8/8/1989 

NA 14.4* 1995 
NA 14.5* 1995 

4.5-14.5 15 8/4/1989 

* Assumed total depth is equal to known depth to bottom of screened interval 
The thickness of free product is tabulated in Tabie 2-3(a) 

#of Times Last Time Free Product 
Status 

Sampled Sampled at Installation 

Active 2 3/20/2003 yes 
·Active 2 7/29/2003 no 
Active yes 
Active no 
Active yes 
Active 1 7/2/2003 yes 

Active yes 
Active 2 7129/2003 yes 
Active no 
Active no 
Active NA 
Active 3 7/2/2003 yes 

Inactive sheen 
Active 1 6/26/2003 yes 
Active . 1 6/26/2003 no 
Inactive sheen 
Active yes 
Active yes 
Active 2 712912003 sheen 

• 
Free Product 

Observed Since 1992 

no 
no 
no 
no 
no 
no 
NA 
no 
no 
no 
NA 
yes 
NA 
yes 
no 
NA 
yes 
yes 
no 
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TABLE 2·3(a) 
HISTORIC FREE PRODUCT THICKNESSES FOR AREA 1: RUNWAY PROTECTION WNE 

BOEING TRACT 1, ST. LOUIS, MISSOURI 

B45CMW·3A B45CMW-3B 
Product Depth toGW Screened 

Product DepthtoGW Screened 
Date Thickness Date Thickness 

(ftl 
(ft) Interval (ft) 

(ftl . 
(ft) Interval (fi) 

111411998 Sheen 5.79 Unk 1114/1998 Sheen 4.35 Unk 

1/2811998 Sheen 6.18 Unk 112811998 Sheen 4.92 Unk 

2113/1998 Sheen 5.83 Unk 2113/1998 Sheen 4.98 Unk 

212711998 Sheen 5.80 Unk 2127/1998 Sheen 4.70 Unk 

3113/1998 0.01 5.01 Unk 311311998 Sheen 5.00 Unk 

3/2511998 Sheen 5.68 Unk 3/2511998 Sheen 4.67 Unk 

41911998 0.03 5.80 Unk 4/911998 Sheen s.oo Unk 
412211998 Sheen 5.84 Unk 4/2211998 Sheen 5.12 Unk 

5nt1998 Sheen 5.77 Unk 5nt1998 Sheen 4.86 Unk 
5/2111998 Sheen 5.76 Unk 5/2111998 Sheen 5.00 Unk 
6/5/1998 Sheen 5.82 Unk 6/511998 Sheen 4.87 Unk 
6/2411998 Sheen 5.77 Unk 6/2411998. Sheen 4:95 Unk 
711311998 Sheen 5.83 Unk 7113/1998 Sheen 5.05 Unk 
7/2211998 Sheen 6.10 Unk 7/2211998 Sheen 5.19 Unk 
8126/1998 Sheen 6.09 Unk 8126/1998 Sheen 5.34 Unk 
911411998 0.08 6.22 Unk 9114/1998 Sheen 5.37 Unk 
9/2811998 0.05 6.14 Unk 9/2811998 Sheen 5.29 Unk 
10/1211998 0.08 6.18 Unk 10/1211998 Sheen 5.31 Unk 
10/2211998 Sheen 6.01 Unk 10/2211998 Sheen 5.23 Unk 
1115/1998 Sheen 5.78 Unk 11/5/1998 Sheen 5.10 Unk 

1111811998 Sheen 6.12 Unk 1111811998 Sheen 5.34 Unk 
2126/1999 0.06 Unk 
31811999 0.59 Unk 
312411999 0.13 Unk 
411211999 0.13 Unk 
4127/1999 0,07 Unk 
51611999 0.05 Unk 
5/20/1999 0.08 Unk 
6/1111999 0.04 Unk 
7/1411999 0.03 Unk 
7/2911999 O.ot Unk 
816/1999 O.ot Unk 
8120/1999 0.01 Unk 
212612001 0.02 7.50 Unk 
312212001 0.00 6.67 Unk 
4/3012001 0.02 6.19 Unk 
5/2512001 0.02 6.23 Unk 
6/19/2001 0.02 5.58 Unk 
7/19/2001 0.00 5.67 Unk 
812312001 0.04 6.25 Unk 
9/17/2001 0.02 6.31 Unk 
1012312001 0.04 5.75 Unk 
1111312001 0.02 6.25 Unk 
121412001 0.02 5.75 Unk 
1116/2002 0.02 6.42 Unk 
211412002 0.00 6.19 Unk 
4/9/2003 0.25 6.02 Unk 

4123/2003 6.08 Unk 
5/1212003 Sheen Unk 
5/23/2003 Sheen Unk 
5./3012003 Sheen 6.38 Unk 
6/2312003 0.02 Unk 
6123/2003 Sheen Unk 
711812003 Sheen 5.63 Unk 
8126/2003 Sheen 5.54 Unk 

9/2003 Sheen Unk 
9/10/2003 Sheen 5.40 Unk 
1013/2003 Sheen Unk 
10/10/2003 Sheen 5.69 Unk 
10/2212003 Sheen 5.50 Unk 
1211112003 Sheen 5.63 Unk 
1121/2004 Sheen 5.77 Unk 
2117/2004 0.00 6.00 Unk 
2117/2004 Sheen 6.00 Unk 
3/1212004 Sheen 5.67 Unk 
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TABLE 2-3(a) 
HISTORIC FREE PRODUCT THICKNESSES FOR AREA 1: RUNWAY PROTECTION WNE 

BOEING TRACT 1, ST. WUIS, MISSOURI 

Date 

1/14/1998 
1128/1998 
2/13/1998 
2/27/1998 
3113/1998 
3/25/1998 
4/9/1998 

4/22/1998 
5/7/1998 

5/2111998 
6/511998 
6/24/1998 
7/13/1998 
7/22/1998 
8/26/1998 
9/14/1998 
9/28/1998 
10/12/1998 
10/22/1998 
11/5/1998 

11118/1998 
9/24/1999 
10/15/1999 
11112/1999 
1/21/2000 
2/28/2000 
3/31/2000 
2/26/2001 
3/22/2001 
4/30/2001 
5/25/2001 
6/19/2001 
7/19/2001 
8/23/2001 
9/17/2001 
10/23/2001 
11113/2001 
12/4/2001 
1116/2002 
2/14/2002 
4/9/2003 

4/28/2000 
4123/2003 
5/12/2003 
5123/2003 
5/30/2003 
6/23/2003 
6/23/2003 
7/ 18/2203 
8/26/2003 
9/112003 
9/10/2003 
10/3/2003 

10/10/2003 
10/22/2003 
1113/2003 
1113/2003 

11117/2003 
12/1/2003 

12/11/2003 
1/21/2004 
2/17/2004 
2/17/2004 
3/ 12/2004 

Notes. 
ft: Feet 
Unk: Unknown 

MW-Al 
Product 

DeptbtoGW 
Thickness 

(ft) 
(ft) 

Sheen 6.80 
Sheen 7.05 
Sheen 6.14 
Sheen 6.22 
Sheen 6.02 
O.Q3 5.46 

Sheen 5.44 
Sheen 5.65 
0.02 5.62 
0.01 5.56 
O.oJ 5.69 
0.04 5.75 
0.05 6.06 
0.09 6.42 
0.09 6.45 
0.05 6.49 
0.12 6.67 
0.09 6.85 
0.05 6.80 

Sheen 6.30 
Sheen 6.29 
0.02 
0.06 
0.05 
0.12 
0.06 
O.o7 
0.04 7.04 
0.04 4.58 
0.04 6.46 
0.06 5.06 
0.04 6.21 
0.04 5.25 
0.06 6.06 
0.04 6.08 
0.04 5.67 
0.04 5.06 
0.04 5.38 
0.04 5.02 
0.02 5.33 
1.00 5.25 
0.08 
0.33 5.38 
0.25 
0.33 
0.17 6.42 
0.08 
0.10 
0.02 5.50 

Sheen 5.25 
Sheen 
Sheen 5.10 
Sheen 
0.01 5.33 

Sheen 5.58 
Sheen 5.50 
Sheen 5.04 
0.02 5.33 
0.02 
0.02 5.58 
0.02 6.08 
0.02 5.58 
0.04 5.67 
0.04 5.50 

Screened 
Date 

Interval (ft) 

5-15 1/14/1998 
5-15 112811998 
5-15 2/13/1998 
5-15 2/27/1998 
5-15 3/13/1998 
5-15 3/25/1998 
5-15 4/9/1998 
5-15 4/22/ 1998 
5-15 5/7/1998 
5-15 5/21/1998 
5-15 6/5/1998 
5-15 6/24/1998 
5-15 7/ 13/1998 
5-15 7/2211998 
5-15 8/2611998 
5-15 9/14/1998 
5-15 9/28/1998 
5-15 10/12/1998 
5-15 10122/1998 
5-15 11/5/1998 
5-15 ll/18/1998 
5-15 4/27/1999 
5-15 5/2011999 
5-15 10/15/ 1999 
5-15 11/12/1999 
5-15 1/2112000 
5-15 3/31/2000 
5-15 2/26/2001 
5-15 3/22/2001 
5-15 4/30/2001 
5-15 5/25/2001 
5-15 6/19/2001 
5-15 7119/2001 
5-15 8/23/2001 
5-15 9117/2001 
5-15 10/23/2001 
5-15 11/13/2001 
5-15 12/4/2001 
5-15 1116/2002 
5-15 2/14/2002 
5-15 4/9/2003 
5-15 
5-15 
5-15 
5-15 5/23/2003 
5-15 
5-15 6/2003 
5-15 
5-15 
5-15 
5-15 9/2003 
5-15 
5-15 10/3/2003 
5-15 
5-15 
5-15 
5-15 1113/2003 
5-15 11117/2003 
5-15 12/112003 
5-15 12/11/2003 
5-15 1/21/2004 
5-15 2/17/2004 
5-15 2/17/2004 
5-15 3/12/2004 

Highlighted deRths to OW above top of screened interval 

Page 2 of2 

MW-AJ 
Product 

DeptbtoGW Screened 
Thickness 

(ft) 
(ft) Interval (ft) 

0.10 5.55 5-15 
0.15 5.70 5-15 
0.06 4.75 5-15 

Sheen 4.38 5-15 
Sheen 4.32 5-15 
Sheen 3.80 5-15 
Sheen 3.84 5-15 
Sheen 6.95 5-15 
Sheen 3.84 5-15 
Sheen 3.89 5-15 
Sheen 4.25 5-15 
Sheen 4.63 5-15 
Sheen 4.73 5-15 
O.oJ 5.75 5-15 

Sheen 4.91 5-15 
Sheen 4.69 5-15 
Sheen 5.09 5-15 
0.06 5.55 5-15 
0.08 5.46 5-15 

Sheen 4.46 5-15 
Sheen 4.11 5-15 
0.03 5-15 
0.02 5-15 
0.06 5-15 
0.01 5-15 
O.o7 5-15 
O.oJ 5-15 
0.02 6.60 5-15 
0.00 4.42 5-15 
0.00 5.08 5-15 
0.02 4.60 5-15 
0.02 5.35 5-15 
0.04 6.40 5-15 
0.06 5.21 5-15 
0.02 5.27 5-15 
0.04 4.38 5-15 
0.04 4.75 5-15 
0.04 4.33 5-15 
0.02 4.79 5-15 
0.00 4.58 5-15 
0.00 5.60 5-15 

Sheen 5-15 

Sheen 5-15 

Sheen 5-15 

0.00 5-15 

Sheen 5.25 5-15 
Sheen 5.54 5-15 
Sheen 5-15 
Sheen 5.83 5-15 
Sheen 5.83 5-15 
Sheen 5.56 5-15 
Sheen 5.42 5-15 
Sheen 5.54 5-15 
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SampleiD Date Depth ·-·--(ft ~) ~~~- BeiiZIODe EthylbeazeDe 

IPITII3-M 
IPITII3·E 

iPITif4.0 
140-10012 
14fl-11224 
140-20012 
~21224_ 
IB40E1·6 
'B40E2-6 
IB40SI·6 
IB40S2·6 
IB40WI-6 
B4SCS2-6 

B45S2·7 
B45S2·7 DUP 
B45S3-7 
B45S4-< 
B45S6-6 
B45S7·7 
S26BI 10·11 
S26BI2·3 
S26BI 7·9 
l<vJ;R? ~-

IS26B2 7-8 
IS26B3 2-3 
IS26B3 9-11_ 

Notes: 

~1192 

~1192 

Vl/92 
1111194 

111194 
1111194 

_1!1!194_ 
11114102 

11410: 
11/14102 
11/14102 
11114102 
I 1114102 
11/20102 
11/18102 
11/18102 
11118102 
11/18102 
11/18102 
11/18102 

213198 
213198 
213198 
215198 
215198 

_?&_198 

16 
16 
15 
15 

0-1 <19 
1-2 <27 
0-J <48 

_1-2 ~ 

6 
6 
6 
6 
6 
6 
6 

7 
7 

6 
7 

10-11 34 
2-3 39 
7-9 < 
3-4 73 
7-8 17 
2-3 . 24 
~I 17 

All concentrations in ugllcg (micrograms per kilogr.un) 
< Less than detection limit shown 
Blanks: Not analyzed 

ND: Not detected 
VOC: Volatile organic cotnpOWid 
11'H: Total petroleum hydrocarlloo 
GCJFID: Gas chromatograph/flame ionization detector 
ORO: Oil range organic 
ft bags: Feet below ground surface 

Lab qualifiers in Section 1.0 

July 2004 

139000 
150000 

258000 
<10 
<13 
<10 
<10 
< I 
<J 
< I 
< I 
< I 

_<:_~ 
< 2.5 

601 
549 
242 

< 50 
<SO 
< so 

<000 

663000 
<10 
<13 
<10 
<10 
< I 
< I 
< I 

_<:_I 

< I 
_<__SO 
<2.5 

< 5000 
< so 
< 50 
< 50 
< so 

_<:__50 

• TABLE2-4{R) 
SOU. DATA FOR AREA 1: RUNWAY PROTEcnON ZONE 

BOEING TRACI' 1, ST. LOUIS, MISSOURI 

Tolueue 

20000 
75000 
26000 

3980000 
<10 
<13 
<10 
<10 
<_I 

_< I 
< I 

_< I 
< I 
~ so 
< 25 
3200 
2930 
155(] 
< so 
<SO 

67 

TPU TPU 

Xylmes, Gasolinl! Motor OU I StoddaJ'III TPH 

Total ~Ill Dlesellll (C6-C14) KeroseDe (Cl6-C33) Solveat I Fractloa I Fractloa [<ORO) 

<15000 .7000 

<15000 49000 

-<ISOOII_ 61000 

2970000 13000 
NO 

<13 ND 

<10 NO 

<10 ND 

< 5000 < 5000 < 5000 < S<IQ(!_ < ~ 

< 5000 < 5000 < 5000 < 5000 < 5000 

< 5000 < 5000 < 5000 < 5000 < 5000 

< 5000 < 5000 < 5000 < 5000 < 5000 

< 5000 < 5000· < 5000 < 5000 < 5000 

< so < 5000 < 5000 < 5000 < 5000 < 5000 < 5000 

< 1-J --=~ < 500 
360 < 5000 < 5000 186000 < 5000 < 5000 < 5000 

263 < 5000 < 5000 163000 < 5000 < 5000 < 5000 

328 < 5000_ < 50()()_ 2060()()_ < 5()()()_ < 50()()_ < ~ 

< so < 5000 < 5000 12000 < 5000 < 5000 < 5000 

< so <_~ . <_ 5000 < 5000 < 5()()()_ <_l(l(l(l_ < 5000 

I 13 < 5000 < 5000 68000 < 5000 < 5000 < 5000 

< 6.5 
< 6.4 
< 6.4 
< 6.3 
< 6.5 
< 6.4 
< 6.4 
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43300 I 212000 19500 

. 43000 1245®. ~~ 
35600 I 303000 15100 
44800 1201® I_~ 

< 6400 89000 15000 
< 6200 _21_0000 22000 

7600 120000 180()()_ 
8600 170000 20000 

< 6400 83QO(t _!_6()()()_ 
8100 ' 220000 22000 
8700 110000 12000 
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SampleiD Date Depth 

(ft IJcs) 

IPITII3·M 8/1192 16 
IPITII3·E 8/1192 16 

ITII3·D 8/1192 IS 
IPJT114.D 8/1192 IS 
140-J0012 1111194 0-1 
140-11224 1111194 1-2 
~0-20012 1111194 0·1 
140-21224 1111194 1-2 
B40EI-6 11114/02 6 
B40E2-6 11114/02 6 
B40SI-6 11114/02 6 
84052-6 11114/02 6 
)340WI-6 11114/02 6 
B45CS2·6 11114/02 6 
B45CS3D-6 11120/02 6 
B45S2-7 11118/02 7 
B45S2-7 DUP 11118/02 7 
B45S3-7 11118/02 7 
84554-7 11118/02 7 
84556-6 11118/02 6 
B45S7-7 11118/02 7 
S26BI 10-11 213198 10-11 

2681 2-3 213198 2-3 
2681 7-9 213198 7-9 

526823-4 215198 3-4 
S26B2 7-8 215198 7-8 

2683 2-3 213/98 2-3 
~2683 9-11 213198 9-11 

Notes. 
All conceruratioos in ug/l<g (micrograms per kilogram) 
< Less lhan detection liuiit shown 
Blanks: Not analyzed 

ND: Not de!ec:ted 
VOC: Volatile organic compound 
TPH: Total petroleum hydrocarbon 
GCJFID: Gas chromatogJapblflame ionizatioo delec:tOr 
ORO: Oil range organic 
fi bags: Feet below growxl surface 

lab qualifiers in Section 1.0 

July 2004 

Lead Mercury 

34100 26 
30500 490 
27700 243 
27400 404 

8100 < 30 
7400 40 
11000 < 30 
10000 40 
7400 <30 
15000 30 
10000 < 30 

Selenlam 

<3090 
<3090 
<3090 
<3090 

2SOO 
1200 
1800 
1600 

<640 
1700 
1400 

•• TABLE 2-4(R) 
SOU. DATA FOR AREA 1: RUNWAY PROTECI10N ZONE 

BOElNG TRAer 1, ST. LOUIS, MISSOURI 

AlumiDum Antlmoay Beryllium Caklum Cobalt Copper Iron 

17300000 4350 1340 5420000 11000 1S500 24700000 
18000000 4210 1370 3370000 10400 16100 23600000 

17200000 3S40 <1200 3970000 11600 12800 23700000 

21900000 3920 1310 3S40000 6S40 14000 25300000 
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~m Mmpaese Nlckd Patassiam Sodiam Vaaadiam ZiDc 

2970000 949000 23600 858000 S19000 41000 42000 

3140000 1280000 28700 742000 497000 40700 46500 

2750000 2580000 21400 6S7000 431000 32500 36600 

3240000 S46000 18600 929000 4S3000 40100 44100 

The RAM Group 
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December 2003 

• 
TABLEl-S(a) . 

COMPARISON OF AVERAGE AND MAXIMUM SOU.. CONCENTRA'OONS IN AREA 1: RUNWAY PROTEC'OON ZONE TO BACKGROUND LEVELS 

BOEING TRACT 1, ST. LOUtS, MISSOURI 

coes-

Orpnlcs 
Acelone 
~ne 
!Ethyl benzene 
troluene 
IJ(ylenes, T01al 
trPH 
Diesel## I · ORO 
Diesel II 2 • ORO 
Gasoline (C6-C14) • GRO 
Kerosene- ORO 
MotOf Oil C16-C33 -ORO 
~loddanl solven1- ORO 
tri'H (GCJFIO) Hi~h Fraction· DRO 
'll'_H (GCIFID) Low Fraction - GRO 
TI'H (ORO)- ORO 

ummary ofTPH Measurellll!nts 
rrPH-GRO 
ll'H-DRO 
rrPH-ORO 
Metals 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
ICakium 
Cluomium 

oball 
~ 
Iron 

~ 
M3l!llCSium 
Manganese 
Mercurv 
Nickel 
Potassium 
Selenium 
Sodium 
Vanadium 

inc 
Notes. 
ugllcg: micrograms per kilogram 
TPH: Total petroleum hydroc<ubon 
DRO: Diesel range organic 
GRO: Gasoline range <lfganic 
ORO: Oil range <lfganic 
NA: Not available 

I 
I 
I 

•or I 
Samples 

11orDetects 

II 6 
21 7 
21 I 
21 8 
23 5 

12 0 
12 0 
12 5 
12 0 
12 0 
I 0 
I 0 
7 0 
4 4 

19 I 5 I 
38 J 0 I 
16 4 I 

4 4 
4 4 
II 8 
II II 
4 3 
4 4 
11 11 
4 4 
4 4 
4 4 
11 11 
4 4 
4 4 
11 7 
4 4 
4 .4 
11 6 
4 4 
4 4 

.4 4 

GCJFID: Gas chromalograpb/flame ionization deiCCIOf 

Averaze 
(~ 

25 
32,196 
32,056 
195,660 
130,160 

2,500 

2,500 
91,429 
2,500 
2,500 
2,500 
2,000 
250 

60,000 

57,836 
2,487 
16,875 

18,600,000 
4,005 
19,018 

240,250 
1,155 

4,075,000 
17,936 
9,885 
14,600 

24,325,000 
17,145 

3,025,000 
1,338,750 

121 
23,075 

796,500 
1,518 

475,000 
38,575 
42,300 

Co~~tentration to~ndLevel 

Maxlnmn ~ A~ Maldmnm 
(nrl_/kr) 

73 NA NA NA 

258,000 NA NA NA 

663.000 NA NA NA 

3,980,000 NA NA NA 

2,970,000 NA NA NA 

2,500 NA NA NA 

2,500 NA NA NA 

206,000 NA NA NA 

2,500 NA NA NA 

2,500 NA NA NA 

2,500 NA NA NA 

2,000 NA NA NA 
250 . NA NA NA 

117,000 NA NA NA 

I 206,000 I NA I NA I NA 

I 2,500 I NA I NA J NA 

I 117,000 I NA I NA I NA 

21.900,000 41,000,000 Not Exceed Not Exceed 

4,350 520 Exceed Exceed 

44,800 9,200 Exceed Exceed 

303,000 725,000 Not Exceed Not Exceed 

1,370 800 Exceed Exceed 

5,420,000 3,300,000 Exceed Exceed 

22,000 58,000 Not Exceed Not Exceed 

11,600 10,000 Not Exceed Exceed 

16,100 13,000 Exceed Exceed 

25,300,000 21,000,000 Exceed Exceed 

34,100 21,800 Not Exceed Exceed 

3,240,000 2,600,000 Exceed Exceed 

2,580,000 740,000 Exceed Exceed 

490 39 Exceed Exceed 
28,700 14,000 Exceed Exceed 

929,000 14,000,000 Not Exceed Not Exceed 
2,500 260 Exceed Exceed 

519.000 5,300,000 Not Exceed Not Exceed 
38,575 . 69,000 Not Exceed Not Exceed 

46,500 49,000 Not Exceed. Not Exceed 

• 
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December 2003 

• 
TABLE2-S(b) 

SUMMARY INFORMATION FOR CONSTITUENI'S OF CONCERN (COCs) IN SOILS FOR AREA 1: RUNWAY PROTECTION ZONE 

. BOEING TRACT 1, ST. LOUIS, MISSOURI 

4#of 
COCs I of Detects 

Samples 

~nics 

Acetone 
Benzene 
Ethylbenzene 
Toluene 
}{y]enes, Total 

!PH 
Diesel# I - ORO 
Diesel# 2 - ORO 
Gasoline (C6-Cl4)- GRO 
Kerosene- ORO 
IM.:>torOil (Cl6-C33)- ORO 

~toddard solvent- DRO 
tn'_H (GCIFID) High Fraction - DRO 

m'H (GCIFID) Low Fraction - ORO 

m'H (ORO) -ORO 
Summary of TPH Measurements 
[I'_H-GRO 
TPH-DRO 
rn'H-ORO 
Metals 
Antimony 
Arsenic 
Beryllium 

obalt 
Copper 

Manganese 

!Mercwy 
l!'lickel 
!Selenium 

Notes. 

uglkg: micrograms per kilogram 
TPH: Total petroleum hyd:rocaibon 

ORO: Diesel range organic 

GRO: Gasoline range organic 
ORO: Oil range organic 
NA: Not available 

NO: Not detected 

N/A: Not applicable 

11 
21 
21 
21 
23 

12 
12 
12 
12 
12 
I 
I 
7 
4 

I 19 I 
I 38 I 
I 16 I 

4 
11 
4 
4 
4 
4 
11 
4 
11 

GCIAD: Gas chromatograph/flame ionization detector 

Max. Detected: Maximum of only detected concentratons 

6 
7 
I 
8 
5 

0 
0 
5 
0 
0 
0 
0 
0 
4 

5 
0 
4 

4 
8 
3 
4 
4 
4 
7 
4 
6 

Ratio Max. 
Detected to Max. Detected 

Averae:e Cone. (u~) 

3.0 73 
8.0 258,000 

20.7 663,000 

20.3 3,980,000 

22.8 2,970,000 

N/A NO 
NIA ND 

2.3 206,000 

N/A NO 
N/A NO 
N/A NO 

N/A NO 
N/A NO 
2.0 117,000 

3.6 I 206,000 

N/A I ND 
6.9 117,000 

1.1 4,350 
2.4 44,800 
1.2 1,370 

1.2 11,600 

1.1 16,100 

1.9 2,580,000 

4.0 490 
1.2 28,700 
1.6 2,500 

Maximum: Maximum of detected concentratons and 1/2 detection limits for non-detected constituents 

Concentration 
Average Maximum Background 

(u~) (ue/lkl!) (u2/Jk2) 

25 73 NA 

32,196 258,000 NA 

32,056 663,000 NA 

195,660 3,980,000 NA 

130.160 2,970,000 NA 

2,500 2,500 NA 

2,500 2,500 NA 

91,429 206,000 NA 

2,500 2,500 NA 

2,500 2,500 NA 

2,500 2,500 NA 

2,000 2,000 NA 

250 250 NA 

60,000 117,000 NA 

57,836 I 206,000 NA 

2,487 I 2,500 NA 

16,875 I 117,000 NA 

4,005 4,350 520 

19,018 44,800 9,200 

1,155 1,370 800 

9,885 11,600 10,000 

14,600 16,100 13,000 

1,338,750 2,580,000 740,000 

121 490 39 

23,075 28,700 14,000 

1,518 2,500 260 

•• 
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SampleiD Date 

I:I40EIW 14-Nov-02 

B40EIW 14-Nov'()2 

B40E2W 14-Nov-02 

B40E2W 14-Nov-02 

B40SIW 14-Nov-02 

B40SIW 14-Nov-02 

I340S2W 14-Nov-02 

!!40S2W 14-Nov-02 

B40WIW 14-Nov-02 

IJ40WIW 14-Nov-02 

~45CMW-3AW 02-Jul-03 

)l45CMW-3AW 02-Jul-03 

i645CMW-3BW 26-Jun-03 

B45CMW-3BW 26-Jun-03 

)l45CSIDW 15-Nov-02 

B45CSIDW IS-Nov-02 

B45CS2W 14-Nov-02 

!345CS2W 14-Nov-02 

B45CS3DW 20-Nov-02 

B45CS3DW 20-Nov-02 

B45SIDW 18-Nov-02 

B45SIDW 18-Nov-02 
B45S2W 18-Nov-02 

I345S2W 18-Nov-02 

B45S3W 18-Nov-02 

B45S3W 18-Nov-02 

B45S4W 18-Nov-02 

B45S4W 18-Nov-02 

B45S4WDUP 18-Nov-02 

~45S4WDUP. 18-Nov-02 

B45S5DW 19-Nov-02 

B45S5DW 19-Nov-02 

B45S6W 18-Nov-02 

B45S6W 18-Nov-02 

B45S7W 19-Nov-02 

B45S7W 19-Nov-02 

MW-AISW 02-Jul-03 

IMW-AISW 02-Jul-03 

!MW-A17W 26-Jun-03 

MW-A17W 26-Jun-03 

~W-AI8W 26-Jun-03 
MW-A18W 26-Jun-03 
MW-AI8W 29-Jul-03 

December 2003 

TAB • 
GROUNDWATER DATA FOR AREA 1: RUNWAY PROTECTION ZONE 

BOEING TRACT 1, ST.LOUIS, MISSOURI 

16 FOld Oil 1,1,3-Trimtdl}l 1.1,4-Trimdh}l Arsealc:, 
Arsonic Group A- Dlssolftd (CIQ.Ol) - -

TPH 
VOCs < I 

TPH 
VOCs < I 

TPH 
VOCs < I 

TPH 
VOCs < I 
TPH 
VOCs < I 

TPH < 100 

VOCs 3.4 1.7 <50 

TPH < 100 
VOCs < I < I <50 

TPH 
VOCs 
TPH 
VOCs 
TPH 
VOCs 
TPH 
VOCs 
TPH 
VOCs 
TPH 
VOCs 
TPH 

VOCs 
TPH 

VOCs 
TPH 
VOCs 
TPH 
VOCs 
TPH 
VOCs 
TPH < 100 

VOCs < 10 < 10 <500 

TPH < 100 
VOCs < I < I 60 
TPH < 100 
VOCs < I < I <50 
VOCs < 5 < 20 

Page 1 of8 

• 
Barium 

Barium, -Dlssolftd 

< I 

< I 

< I 

< I 

< I 

< I 

< I 

< 5 

< 5 

< 0.5 

< s 

29.4 

23.5 

< 5 

< 5 

< 5 

< 5 

6.7 

34 

< I 

< I 
< 5 
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December 2003 

TABL. 
GROUNDWATER DATA FOR AREA 1: RUNWAY PROTECTION ZONE 

BOEING TRACT 1, ST.LOUIS, MISSOURI 

16FudOU 1,1,3-Trim.tbyl 1,%,4-Trimdllyl Arsaolc:. 
SampleiD Date Group (CIO-C3Z) be-... - Am""" Arsmlc 

Dlssolval 

MW-AIW 07-May~l 

MW-AIW 07-May~l 

Mw-AIW 26-Jul~l 

MW-AIW 26-Jul~l 

1-fW-AIW 02-Jul~3 

MW-AIW 02-Jul-{)3 

MW-A22W 01-Nov-{)2 

MW-A22W 01-Nov-{)2 

MW-A22W 20-Mar-{)3 

MW-A22W 20-Mar-{)3 

MW-A23W 02-Jul-{)3 

MW-A23W 02-Jul-{)3 

MW-A23W 29-Jul-{)3. 

MW-A27W 01-Nov-{)2 

MW-A27W 01-Nov-{)2 

MW-A27W 29-Jul-{)3 

MW-A3W 26-Jun-{)3 

MW-A3W 26-Jun~3 

Notes. 

All concentrations in ug/L (micrograms per liter) 

<Less than detection limit shown 

NO: Non-detect 

Blank: Not analyzed 

VOC: Volatile or~ compound 

TPH: Total petroleum hydrocarbon 

Metals 

Metals. Dissolved 

Metals 

Metals, Dissolved 

TPH 
VOCs 

TPH 
VOCs 

TPH 
VOCs 

TPH 
VOCs 

- VOCs 

TPH 
VOCs 

VOCs 

TPH 
VOCs 

GCIAD: Gas chromatograph/flame ionization detector 

Lab qualifiers in Section 1.0 

44 
20 

51 

27 

<500 

< 100 

< 100 

< 5 <20 

< 100 

< 5 < 20 

< 100 
< I < I <50 
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• 
- llarium, -... Dlssolml 

680 
470 

740 
490 

< o.s 

2 

1.4 

28 

29 

< o.s 
< s 

< I 

The RAM Group 



• 
SampleiD Date 

B40EIW 14-Nov-02 

B40EIW 14-Nov-02 

B40E2W 14-Nov-02 

B40E2W 14-Nov-02 

IB40StW 14-Nov-02 

113_40SIW 14-Nov-02 

IB40S2W 14-Nov-02 

B40S2W 14-Nov-02 

1'3_40WIW 14-Nov-02 

)340WtW 14-Nov-02 

)34SCMW-3AW 02-Jul-03 

)345CMW-3AW 02-Jul-03 

)3_45CMW-3BW 26-Jun-03 

)345CMW-3BW 26-Jun-03 

)34SCSIDW 15-Nov-02 

B4SCSIDW 15-Nov-02 

B45CS2W 14-Nov-02 

B45CS2W 14-Nov-02 

/34SCS3DW 20-Nov-02 

B45CS3DW 20-Nov-02 

B45SIDW 18-Nov-02 

B45SIDW 18-Nov-02 

B45S2W 18-Nov-02 

B45S2W 18-Nov-02 

B45S3W 18-Nov-02 

B45S3W 18-Nov-02 

B45S4W 18-Nov-02 

B45S4W 18-Nov-02 

ll_4SS4WDUP 18-Nov-02 

fB45S4WDUP 18-Nov-02 

[B4SS5DW 19-Nov-02 

fB45S5DW 19-Nov-02 

[B45S6W 18-Nov-02 

)l~5S6W 18-Nov-02 

)34SS7W 19-Nov-02 

ll_45S7W 19-Nov-02 

MW-AISW 02-Jul-03 

MW-A15W 02-Jul-03 

~-A17W 26-Jun-03 

MW-A17W 26-Jun-03 
MW-A18W 26-Jun-03 

~-AISW 26-Jun-03 
MW-AISW 29-:Jul-03 

December 2003 

TAB. 
GROUNDWATER DATA FOR AREA 1: RUNWAY PROTECfiON ZONE 

BOEING TRAer 1, ST.LOUIS, MISSOURI 

Group Olromlam 
Olromlum, 

Diesel II Dlosdll 
Dlosd (C7 

tlh)'lb<a:r:ale 
Dissolvod <:2') 

TPH < 1000 < 1000 

VOCs < I 

TPH < 1000 < 1000 

VOCs < I 

TPH < 1000 < 1000 

VOCs < I 

TPH < 1000 < 1000 

VOCs < I 

TPH < 1000 < 1000 

VOCs < I 

TPH < tOO 

VOCs < I 

TPH < 100 

VOCs < I 

TPH < 1000 < 1000 

VOCs < 5 

TPH < 1000 < 1000 

VOCs < 5 

TPH 
VOCs < 0.5 

TPH < 1000 < 1000 

VOCs < 5 

TPH < 1000 < 1000 

VOCs < 5 

TPH < 1000 < 1000 

VOCs < 5 

TPH < 1000 < 1000 

VOCs < 5 

TPH < 1000 < 1000 

VOCs < 5 

TPH < 1000 < 1000 

VOCs < 5 

TPH < 1000 < 1000 

VOCs < 5 

TPH < 1000 < 1000 

VOCs < 5 

TPH < 100 

VOCs < 10 

TPH < 100 

VOCs < I 

TPH < 100 

VOCs < I 

VOCs < 5 
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• 
Gasollne(G Hydnullc Fluid Isopropyl 

Cl4) (CIZ-03) beauae 

< I 

< I 

< I 

< I 

< I 

< tOO 
< I 

< tOO 
< I 

< 1000 

< 1000 

< 1000 

15310 

2760 

< 1000 

< 1000 

< 1000 

< 1000 

41410 

< 100 
14 

< 100 
< I 

< 100 

< I 
< 5 
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December 2003 

TAB. 
GROUNDWATER DATA FOR AREA 1: RUNWAY PROTECTION ZONE 

BOEING TRACT I, ST.LOUIS, MISSOURI 

SampleiD Date 

M\V-AIW 07-May-{11 

~AIW 07-May~l 

MW-AIW 26-Jul~l 

M\V-AIW 26-Jul~l 

Mv/.AIW 02-Jul~3 

MW-AIW 02-Jul~3 

MW-A22W OI-Nov~2 

MW-A22W 01-Nov~2 

IMW-A22W 20-Mar~3 

IMW-A22W 20-Mar~3 

M\V-A23W 02-Jul~3 

IMW-A23W 02-Jul~3 

M\V-A23W 29-Jul~3 

M\V-A27W Oi-Nov~2 

!Mvi-A27W 01-Nov~2 

IMW-A27W 29-Jul~3 

IMW-A3W 26-JWJ~3 

~W-A3W 26-JW1~3 

NOleS. 
All concentrations in ug/L (micrograms per liter) 
<Less than detection limit shown 
NO: Non.<Jetect 
Blank: Not analyzed 

VOC: Volatile organic compound 

TPH: Total petroleum hydrocarbon 

Group 

Metals 
Metals, Dissolved 

Metals 
Metals. Dissolved 

TPH 
VOCs 
TPH 
VOCs 
TPH 
VOCs 
TPH 
VOCs 
VOCs 
TPH 
VOCs 
VOCs 
TPH 

VOCs 

GCIAD: Gas cluomatographlflamc ionization detector 
Lab qualifiers in Section 1.0 

ClmJoniUI 
au-lam, 

Dlosdtl Dlosdtl 
Dlesd (C7 

Etbylbtazme 
Dissolved Cl') 

16 
2.6 

21 
2.4 

<500 
I 

< 100 
2.8 

< 0.5 

< 100 

0.64 

< 5 
< 100 

< 0.5 

< 5 
< 100 

< I 
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• 
Gosollno(G Hydrallllc:flukl Isopropyl 

Cl4) (Cil-C33) beazeao 

<500 

< 100 

< 100 

26 

< 100 

< 5 
< 100 

5.5 
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• 
SampleiD Date 

IB40EIW 14-Nov-02 
IB40EIW 14-Nciv-02 
184oE2W 14-Nov-02 
if40E2W 14-Nov-02 
B40SIW 14-Nov-02 
B40SIW 14-Nov-02 
IB40S2W 14-Nov-02 
840S2W 14-Nov-02 
IB40WIW 14-Nov-02 
IB40WIW 14-Nov-02 
if45CMW-3AW 02-Jul-03 
IB45CMW-3AW 02-Jul-03 
IB45CMW-3BW 26-Jun-03 
:S45CMW-3BW 26-Jun-03 
B45CSIDW 15-Nov-02 
IB45CSIDW 15-Nov-02 
IB45CS2W 14-Nov-02 
IB45CS2W 14-Nov-02 
B45CS3DW 20-Nov-02 
j845CS3DW 20-Nov-02 
845SIDW 18-Nov-02 
845SIDW 18-Nov-02 
IB45S2W 18-Nov-02 
IB45S2W 18-Nov-02 
if45S3W 18-Nov-02 
IB45S3W 18-Nov-02 
la45S4W 18-Nov-02 
IB45S4W 18-Nov-02 
IB45S4WDUP 18-Nov-02 
IB45S4WDUP 18-Nov-02 
IB45S5DW 19-Nov-02 
IB45S5DW 19-Nov-02 
IB45S6W 18-Nov-02 
IB45S6W 18-Nov-02 
IB45S7W 19-Nov-02 
IB45S7W 19-Nov-02 
IMW-AISW 02-Jul-03 
IMW-AISW 02-Jul-03 
IMW-AI7W 26-Jun-03 
IMW-AI7W 26-Jun-03 
IMW-AI8W -26-Jun-03 
IMW-A18W 26-Jun-03 
IMW-AIBW 29-Jul-03 

December 2003 

TA • 
GROUNDWATER DATA FOR AREA 1: RUNWAY PROTECTION ZONE 

BOEING TRACT 1, ST .WUIS, MISSOURI 

Group K.......,. 
K........,.(C9 

Lad 
..... cl, Methyl t<rt-bulyt Mhoon~ Splrils Mlsc_TPH 

Cl~l Dissolved ether (C7.Cl4) (CII-CoCO) 

TPH < 1000 
VOCs 
TPH < 1000 
VOCs 
TPH < 1000 
VOCs 
TPH < 1000 
VOCs 
TPH < 1000 

VOCs 
TPH < 100 < 100 9500 

VOCs < 5 
TPH < 100 < 100 1400 

VOCs < I 
TPH < 1000 

VOCs < 5 

TPH < 1000 
VOCs < 5 

TPH 
VOCs < 5 
TPH < 1000 
VOCs < 5 
TPH < 1000 
VOCs < 5 
TPH < 1000 
VOCs < 5 
TPH < 1000 
VOCs < 5 
TPH < 1000 

VOCs < 5 
TPH < 1000 

VOCs < 5 
TPH < 1000 
VOCs < 5 
TPH < 1000 
VOCs < 5 
TPH < 100 < 100 810 
VOCs <10 
TPH < 100 < 100 160 
VOCs < I 
TPH < 100 < 100 J3J4 210 
VOCs < I 
VOCs < 10 
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• 
Motor Oil 

Naplrthaleno n-Butyl beaz'"" (CI6-03) 

< 1000 
< I < I 

< 1000 
< I < I 

< 1000 
< I < I 

< 1000 
< I < I 

< 1000 
< I < I 

< 100 
< 5 < I 

< 100 
5.3 < I 

< 1000 

< 1000 

< 1000 

< 1000 

< 1000 

< 1000 

< 1000 

< 1000 

< 1000 

< 1000 

< 100 
<50 < 10 

< 100 
< 5 < I 

< 100 
< 5 < I 

< 10 < 5 
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• TAB. 
GROUNDWATER DATA FOR AREA~: RUNWAY PROTECTION ZONE 

BOEING TRACT 1, ST .WUIS, MISSOURI 

SampleiD Date 

IMW-AJW 07-May-01 
IMW·AIW 07-May-01 
IMW-AIW 26-Jul.()l 

IMW·AIW 26-Jul.()J 
IMW-AIW 02-Jul-03 

~A1W 02-Jul-03 
IMW-A22W 01-Nov-02 
IMW-A22W 01-Nov-02 
IMW-A22W 20-Mar-03 
IMW-A22W 20-Mar-03 
MW·A23W 02-Jul-03 
M\V-A23W 02-Jul-03 
M\V-A23W 29-Jul-03 
MW-A27W 01-Nov-02 
IMW-A27W 01-Nov-02 
IMW-A27W 29-Jul-03 
Mw-A3W 26-Jun-03 
'1"!W-A3W 26-Jun-03 

Notes. 
All concentrations in ug/L (miaograms per liter) 

< Less than detection limit shown 

NO: Non-detect 
Blank: Not analyzed 

VOC: Volatile organi<: compound 

TPH: T otaJ petroleum hydrocarbon 

Group 

Metals 
Metals. Dissolved 

Metals 
Metals. Dissolved 

TPH 
VOCs 
TPH 
VOCs 
TPH 
VOCs 
TPH 
VOCs 
VOCs 
TPH 
VOCs 
VOCs 
TPH 
VOCs 

GCIAD: Gas chromatogrophlflarnc ionization detector 

Ulb qualifiers in Section 1.0 

December 2003 

Kerosene 
K-(~ Lead, Mdllyl krt-balyl M1nenl Splrils ~TPH 

Cl'l 
Lad 

lllssoMd - (C7..CI4) (CII-CCO) 

IS 
< s 

14 
9.4 

<SOO <SOO 19000 

II 

< 100 < 100 840 
< s 

< s 
< 100 < 100 3900 

< s 
< 10 

< 100 < 100 1300 
< 5 
< 10 

< 100 < 100 9500 
S.l 
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• 
Mo«orOD 

Napltlhal<ne a-Batyl..._.,. 
(CI6-C33) 

<SOO 

< 100 

< 100 

< 10 8.1 

< 100 

< 10 < 5 
< 100 

< 5 < I 
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• 
SampleiD Date 

B40EIW 14-Nov-02 
B40EIW 14-Nov-02 
B40E2W 14-Nov-02 

[B40E2W 14-Nov-02 

IB40SIW 14-Nov-02 

[B40SIW 14-Nov-02 

[B40S2W 14-Nov-02 

IB40S2W 14-Nov-02 

B40WIW 14-Nov-02 

B40WIW 14-Nov-02 

B45CMW-3AW 02-Jul-03 

B45CMW-3AW 02-Jul-03 

[B45CMW-3BW 26-Jun-03 

B45CMW-3BW 26-Jun-03 

B45CSIDW 15-Nov-02 
B45CSIDW 15-Nov-02 

B45CS2W 14-Nov-02 

· B45CS2W 14-Nov-02 

B45CS3DW 20-Nov-02 

B45CS3DW 20-Nov-02 

B45SIDW 18-Nov-02 

B45SIDW 18-Nov-02 

B45S2W 18-Nov-02 
[B45S2W 18-Nov-02 

[B45S3W 18-Nov-02 

IB45S3W 18-Nov-02 

[B45S4W 18-Nov-02 

[B45S4W 18-Nov-02 

iB4SS4W DUP 18-Nov-02 

[B4SS4WDUP 18-Nov-02 

[B4SS5DW 19-Nov-02 

[B45SSDW 19-Nov-02 

[B45S6W 18-Nov-02 

[B45S6W 18-Nov-02 

B45S7W 19-Nov-02 

B45S7W 19-Nov-02 

MW-AI5W 02-Jul-03 

MW-AISW 02-Jul-03 

MW-AI7W 26-Jun-03 

MW·AI7W 26-Jun-03 
MW-AI8W 26-Jun-03 
MW-AI8W 26-Jun-03 
MW-AISW 29-Jul-03 

December 2003 

TAB • 
GROUNDWATER DATA FOR AREA 1: RUNWAY PROTECTION ZONE 

BOEING TRACT 1, ST.WUIS, MISSOURI 

Group 
.. Propyl p-lsopropyl , ...,_Bulyl Stoddard tert·Bulyl 

Tolanoo - Sol~ -- -
TPH < 1000 

VOCs < I < I < I < I < I 

TPH < 1000 

VOCs < I < I < I < I < I 

TPH < 1000 

VOCs < I < I < I < I < I 

TPH < 1000 

VOCs < I < I < I < I < I 

TPH < 1000 

VOCs < I < I < I < I < I 

TPH 
VOCs < I I' 1.1 < I < 5 
TPH 
VOCs < I < I < I < I < 5 
TPH < 1000 

. VOCs < 5 
TPH < 1000 

VOCs < 5 
TPH 
VOCs < 5 
TPH < 1000 

VOCs < 5 
TPH < 1000 
VOCs 54.8 

TPH < 1000 
VOCs 18.6 

TPH < 1000 
VOCs < s 
TPH < 1000 

VOCs < 5 
TPH < 1000 
VOCs < 5 
TPH < 1000 
VOCs < 5 
TPH < 1000 
VOCs 10.1 
TPH 
VOCs 12 < 10 < 10 < 10 <50 
TPH 
VOCs < I < I < I < I < 5 
TPH 
VOCs < I < I < I < I < 5 
VOCs < 5 < 5 < 5 <5 < 5 

Page? of8 

• 
TPH TPH Xylmos, 

(GCIFID) (GC/FID) TrldaJoro.dhc:DI 
Tolal 

H1&lo Fradloo Low Fnc:doa 

1.1 

< I 

< I 

< I 

< I 

220 
< I <1.5 

160 

< I < 3 

< s 

< s 
< 100 < 100 

< 1.5 

< 5 

< 5 

< s 

< 5 

< s 

< 5 

< 5 

8.4 

610 

< 10 < 30 

< 100 

< I < 3 

< 100 

< I < 3 
< 5 
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• GROUNDWATER DATA FOR AREA 1: RUNWAY PROTECTION ZONE 

BOEING TRACT ·1, ST.LOUIS, MISSOURI 

SampleiD Date 

~-AIW 07-May-01 

~W-AIW 07-May-01 

~-AIW 26-Jul-01 

MW-AIW 26-Jul-01 

~AIW 02-Jul-03 

MW-AIW 02-Jul-03 

MW-A22W 01-Nov-02 

~A22W 01-Nov-02 

MW-A22W 20-Mar-03 

MW-A22W 20-Mar-03 

MW-A23W 02-Jul-03 

r.1_W-A23W 02-Jul-03 

MW-A23W 29-Jul-03 

MW-A27W 01-Nov-02 

MW-A27W 01-Nov-02 

MW-A27W 29-Jul-03 

MW-A3W 26-Jun-03 
MW-A3W 26-Jun-03 

No~. 

All concentrations in ug/L (microuams per liter) 

< Less than detection limit shown 

ND: Non-detea 

Blank: Not analyzed 

VOC: Volatile organic compouqd 

11'H: Total petroleum hydrocarllon 

Group 

Metals 

Metals. Dissolved 

Metals 

Metals. Dissolved 

11'H 

VOCs 
11'H 

VOCs 
11'H 

VOCs 
11'H 

VOCs 
VOCs 

11'H 

VOCs 
VOCs 
11'H 
VOCs 

GCIAD: Gas chromatograph/flame ionization detector 

Lab qualifiers in Section 1.0 

December 2003 . 

p-lsoprop)'l Stoddard lert-BIII,JI n-Propyl sec-Butyl 
Tolu<nr 

benzene - bot=no Solftlll -... 

< s 

< s 

< s 

< s 
31 < s 12 <S < s 

< s 
< s < s < s <S < s 

7.8 5.4 5.1 2.3 < s 

PageS of8 

• 
'I1'H 'I1'H Xylm<s, 

(GCIFIDI (GC/FIDI T 

HlchFnadloo Low Frac:tlon 
Tocal 

1900 
2.1 

1700 
II 

190 
< I.S 

3400 
2.6 

< s 
< 100 

< l.S 
< s 

3800 
< I < 3 
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• 
TABLE:Z..7(a) 

COMPARISON OF AVERAGE AND MAXIMUM GROUNDWATER CONCENTRATIONS IN AREA 1: RUNWAY PROTECI10N ZONE TO MAXIMUM 

CONTAMINANI' LEVEL (MO.) OR EQUIVALENT 

COCs 

~t:S 
1.2.3· Trimelhvlbenune 
1.2.4-Trimelhylbenune 
Acetone 
Benzene 

lhylbenzcne 
lsopropylbenzcne 
Melhylten-butyl elher 
Naphthalene 
n-Butylbenzcne 
n-Propylbenune 
p-lsopropyltolucne 
sec-Butvlbenunc 

olucne 
en-Butvlbenune 

trrichloroclhene 
iXylenes. Total 
rPH 
6 Fuel Oil (CIO.C32) ·ORO 

Dieseiiii-ORO 
Dieselll2 · ORO 
biesel (C7.C26) ·ORO 
Gasoline (C6-CI4). GRO 
Hydraulic Fluid (CI2.C33)- ORO 

Kerosene • ORO 
Kerosene (C9.CI6)- ORO 
Mineral Spirits (C7.CI4) ·ORO 
Mise_ TPH (CIO.C40f ·ORO 
Motor Oil (CI6-C33) ·ORO 

toddanl Solvent- ORO 
TPH (GOFIO) High Fraction - ORO 

tri'H CGOFIO Low Fraction • GRO 
!SummarY ofTPH Measuremeols 

PH-GRO 
trPH-ORO 
trPH.QRO 
trotal Metals 
~nic 
,Barium 

hromium 
Lead 
Notes. 
ug/L: micrograms per liter 
TPH: Total petroleum hydrocarbon 
ORO: Diesel range organic 
GRO: Gasoline range organic 
ORO: Oil range organic 
NA: Not available 

##of Samples 

6 
14 
9 
30 
30 
14 
2S 
14 
14 
14 
14 
14 
30 
14 
14 
22 

10 
15 
IS 
10 
10 
10 
IS 
10 
10 
10 
2S 
IS 
I 

12 

I 22 I 
I 91 

I ss I 

2 
2 
2 
2 

GOFIO: Gas cluomatographlflame ionization detector 

BOEING TRAer I, ST. LOUIS, MISSOURI 

I Coac:entr:aUoo to MO. or Equivalent 

•or Detects A~ Muilmm MCL or Equivalent 
Av~ Mulmun 

(ur./L) (ur./L) (ur,/L) 

I 1.7 s NA NA NA 

I 1.2 s 2.59 Not Exceed Exceed 

I 48.9 2SO 121 Not Exceed Exceed 

8 6.1 34 s Exceed Exceed 

3 1.6 5 700 Not Exceed Not Exceed 

3 3.9 26 4.000 Not Exceed Not Exceed 

2 3.1 II 146 Not Exceed Not Exceed 

I 4.1 2S 100 Not Exceed Not Exceed 

I 1.7 8.1 48.6 Not Exceed Not Exceed 

2 4.3 31 S.3 Not Exceed Exceed 

2 1.6 5.4 107 Not Exceed Not Exceed 

3 2.3 12 48.6 Not Exceed Not Exceed 

3 5.S S4.8 1,000 Not Exceed Not Exceed 

I 1.4 5 48.6 Not Exceed Not Exceed 

I 1.3 5 5 Not Exceed Not Exceed 

4 3.2 IS 10.000 Not Exceed Not Exceed 

0 70 2SO NA NA NA 

0 500 500 NA NA NA 

0 SOD 500 NA NA NA 

0 70 2SO NA NA NA 

3 6.298 41,410 NA NA NA 

0 70 2SO NA NA NA 

0 500 500 NA NA NA 

0 70 2SO NA NA NA 

0 70 2SO NA NA NA 

9 4.6S2 19.000 NA NA NA 

0 328 SOD NA NA NA 

0 SOD 500 NA NA NA 

0 so so NA NA NA 

8 1,015 3,800 NA NA NA 

II 3,416 I 41,410 I NA I NA I NA 

0 I 3S3 I soo I NA I NA I NA 

9 I 1.020 I 19,000 I NA NA I NA 

2 47.5 Sl 10 Exceed Exceed 

2 710 740 2,000 Not Exceed Not Exceed 

2 18.5 21 100 Not Exceed Not Exceed 

2 14.5 IS IS Not Exceed Not Exceed 

• 
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December 2003 

TABLE 2-7(b) 

SUMMARY INFORMATION FOR CONSTITUENTS OF CONCERN (COCs) IN GROUNDWATER FOR AREA 1: RUNWAY PROTECTION ZONE 

BOEING TRACT 1, ST. LOUIS, MISSOURI 

#of 
COCs #of Detects 

Samples 

Organics. 
1,2,3-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Acetone 
Benzene 
n-Propylbenzene 
TPH 
'#6 Fuel Oil {CIO-C32)- ORO 
Diesel #I - DRO 
Diesel #2 - DRO 
Diesel {C7-C26)- ORO 
Gasoline (C6-CI4)- ORO 
Hydraulic Fluid {CI2-C33)- ORO 
Kerosene - DRO 
Kerosene {C9-CI6)- ORO 
Mineral Spirits (C7-CI4)- ORO 
Mise TPH (CIO-C40)- ORO 
Motor Oil {C16-C33) -ORO 
Stoddard Solvent - DRO 
[I"PH {GCIFID) HigltFractimi - ORO 
TPH (GCIFID) Low Fraction - ORO 
Summary of TPH Measurements 
TPH-GRO 
TPH-DRO 
TPH-ORO 

11\fetals 
Arsenic 

Notes: 
ug/L: micrograms per liter 
TPH: Total petroleum hydrocarbon 
DRO: Diesel range organic 
ORO: Gasoline range organic 
ORO: Oil range organic 
NA: Not available 
ND: Not detected 
N/A: Not applicable 

6 
14 
9 
30 
14 

10 
15 
15 
10 
10 
10 
15 
10 
10 
10 
25 
15 
I 

12 

22 
91 
55 

2 

GCIFID: Gas chromatograph/flame ionization detector 

Max. Detected: Maximum of only detected concentratons 

I 
I 
I 
8 
2 

0 
0 
0 
0 
3 
0 
0 
0 
0 
9 
0 
0 
0 
8 

II 
0 
0 

2 

Ratio Max. 
Detected to Max. Detected 

Aven12e Cone. (ue/L) 

2.0 3.4 
1.4 1.7 
1.2 60 
5.6 34 
7.2 31 

N/A ND 
N/A NO 
N/A ND 
N/A NO 
6.6 41,410 
N/A NO 
N/A NO 
N/A NO 
N/A ND 
4.1 19,000 
N/A NO 
N/A ND 
N/A ND 
3.7 3,800 

12.1 41,410 
N/A ND 
NIA NO 

1.1 51 

Maximum: Maximum of detected concentratons and 1/2 detection limits for non-detected constituents 

Concentration 
Average Maximum MCL or Equivalen 

(ue/L) (ue/L) (ue/L) 

1.7 5 NA 

1.2 5 2.59 

48.9 250 121 

6.1 34 5 

4.3 31 5.27 

70 250 NA 

500 500 NA 

500 500 NA 

70 250 NA 

6,298 41,410 NA 

70 250 NA 

500 500 . NA 

70 250 NA 

70 250 NA 

4,652 19,000 NA 

328 500 NA 

500 500 NA 

50 50 NA 

1,015 3,800 NA 

3,416 41,410 NA 

353 500 NA 

1,020 500 -NA 

I 47.5 I 51 . I 10 

• 
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• 
Well 

~W-A1 

MW-A2. 

MW-A3 

• 
IMW-AlS 

MW-A2.1 
B45CMW·3A 

• 
July 2004 

TABLEZ..S(R) 
InSTORICAL GROUNDWATER DATA, AREA 1: RUNWAY PROTECTION ZONE 

BOEING TRACT 1, ST. LOUIS, MISSOURI 

Sampling Date Benzene Toluene Ethyl benzene 
fu2/L) fu2/L) (u2/L) 

1/20/1990 630 <5 <IS 
615/1990 260 <5 <5 
1110/1991 180 <5 10 
6120/1991 <5 <5 <5 
7/611993 <5 <5 <5 
4n61t994 <5 <5 <5 
1/13/1995 <5 <5 <5 
12n7/1996 7 <5 <5 
7/1411997 <5 <5 <5 
ln9/1998 <5 <5 <5 
1/5/1999 <5 <5 <5 

10/2212001 <5 <5 <5 
7/212003 <0.5 <5 I 
1/20/1990 200 0 100 
6/5/1990 670 23 95 
1/10/1991 450 10 90 
6120/1991 40 <5 <5 
7/611993 <5 <5 <5 
1120/1990 II <5 27 
615/1990 <5 <5 <5 
6n0/1991 <5 <5 <5 
7/611993 <5 <5 3 

4n611994 7 <5 <5 
1113/1995 16 2 <5 

12127/1996 2 5 <5 
7/14/1997 <5 <5 <5 
ln9/1998 20 34 <5 
115/1999 <5 <5 <5 

. 10/2212001 <5 <5 <5 
612612003 <I <5 <I 
lnotJ990 570 <5 1500 
615/1990 9 <5 <5 
6notl991 75 <5 8 
7/611993 <5 <5 I 
4/2611994 <5 <5 <5 
1113/1995 <5 <5 <5 

12127/1996 <5 <5 <5 
7/14/1997 <5 <5 <5 
1129/1998 <5 <5 <5 
1/S/1999 <5 <5 <5 

6n612003 <I <5 <I 
7/29/2003 <5 <5 <5 
61511990 17 <5 <5 
6120/1991 <5 <5 <5 
7/6/1993 <5 <5 <5 
4n611994 <5 <5 <5 
1/1311995 <5 <5 <5 

12127/1996 <5 <5 <5 
7/14/1997 <5 19 13 
1129/1998 <5 10 <5 
115/1999 <5 <5 <5 

IM212001 <5 <5 6.3 
7/212003 <I <5 <I 

Page I of 3 

Xylenes 
(u2/L) 

26 
<15 
10 

<15 
<IS 
<15 
<15 
3 

<IS 
<15 
<15 
<15 
2.1 
100 
145 
210 
<15 
2 

<15 
<15 
<15 
3 
36 
24 
21 

<15 
80 
27 

<15 
<3 
330 
130 
<40 
<15 
<15 
<15 
<15 
<15 
<15 
<15 
<3 
NA 
32 

<15 
<IS 
<15 
<15 
79 
195 
110 
54 

<15 
<1.5 
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• TABLE 2-S(R) 
IDSTORICAL GROUNDWATER DATA, AREA 1: RUNWAY PROTECTION ZONE 

BOEING TRACT 1, ST. LOUIS, MISSOURI . 

B4SCMW-3B 6120/1991 <5 <5 <5 <IS 
7/6/1993 <5 <5 <5 <IS 
4/26/1994 <5 <5 <5 <IS 
l/13/199S <5 <5 <5 <IS 

12127/1996 <5 s <5 .44 

7/14/1997 <5 <5 <S 2S 
1/29/1998 . <5 9 <5 24 
1/S/1999 <5 6 <S <IS 

6126/2003 <I <5 <1 <3 
MW·AS 6/5/1990 36000 140 19000 3SOO 

1/10/1991 7000 10 9SO 900 
7/6/1993 23000 <5 4 11000 

l\'IW·A14 6/S/1990 28000 7SOO 14000 7SOOO 
1/10/1991 8000 900 2300 ISOO 

~-A15 6/S/1990 18000 600 19000 8000 
1/10/1991 8700 400 2400 1000 
6/20/1991 180 <5 <5 45 
7/6/1993 5800 <5 16 315 

4/26/1994 1520 <25 <2S 267 
1/13/1995 756 106 14 26 
12127/1996 142 IS <5 2 
7/14/1997 129 6 <S <IS 
1129/1998 240 IS <S <IS 
1/5/1999 54 <5 <S <IS 

6/1312000 173 <5 <5 <IS 
4/3012002 42.2 <5 <5 <5 
7/212003 34 <30 <10 <30 

• MW·A22 6/5/1990 2000 IS 3000 3300 
1/10/1991 500 250 300 200 
6/20/1991 <5 <5 <S 40 
7/6/1993 2 <5 I <IS 
4126/1994 <5 <5 <S <IS 
1/13/1995 14 18 <S 19 
12127/1996 2 3 <5 <IS 
7/14/1997 23 5 <5 <IS 
1/29/1998 <5 <5 <5 <IS 
11/1/2002 2 <5 2.8 II 
3120/2003 1.4 <5 <0.5 <1.5 

MW-A23 6/5/1990 25000 700 900 1000 
1/10/1991 20000 1100 100 400 
6/20/1991 ISO <5 <5 <15 
7/6/1993 14500 <5 2 960 
4/26/1994 31S5 <25 <25 267 
I/13/199S 1900 327 <10 209' 

12127/1996 617 22 <5 7 
7/14/1997 <5' <5 <5 <IS 
1/29/1998 <5 <5 <25 <IS 
1/S/1999 25 <5 <5 <IS 

6/13/2000 <5 <5 <5 <IS 
4/30/2002 IS.2 <5 <5 <5 
7/212003 28 <5 0.64 2.6 
7/29/2003 29 <5 <5 NA 

IMW-A24 6/5/1990 IOSOO <5 900 1300 
1/10/1991 9000 40 90 ISO 
6120/1991 <5 <5 <5 <IS 
7/6/1993 128 <5 <5 128 

4/26/1994 <5 <5 <5 <15 
I/13/199S 8 <5 <5 24 
12127/1996 3 5 <5 <15 

• 7/14/1997 <5 13 <5 <IS 
1129/1998 <5 <5 <5 <IS 
1/5/1999 <5 <5 <5 <IS 
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TABLE 2-S(R) 
IDSTORICAL GROUNDWATER DATA, AREA 1: RUNWAY PROTECTION ZONE 

BOEING TRACT 1, ST. LOUIS, MISSOURI 

MW·A2S 6/5/1990 
6/20/1991 
7/6/1993 
4/26/1994 
1113/199S 
12127/1996 
7/14/1997 
ln9tl998 

IMW-A26 ln4ti990 
6/S/1990 
6120/1991 
7/6/1993 
4/26/1994 
1/13/1995 
12127/1996 
7/14/1997 
1/29/1998 
11S/1999 

MW·A27 1/24/1990 
6/S/1990 
6/20/1991 
7/6/1993 
4/26/1994 
1113/199S 
12/27/1996 
7114/1997 
111112002 
7/29n003 

~-A28 6/5/1990 
6/20/1991 
7/6/1993 

4/26/1994 
1113/J99S 
12/27/1996 
7/14/1997 
1n9/1998 
11S/1999 

6/13nooo 
4/30/2002 

MW-A29 6/S/1990 
6/20/1991 
7/6/1993 
4/26/1994 
I/13/199S 

12127/1996 
7/14/1997 
ln9/1998 
11S/1999 

Note. 
<Less than detection limit shown 
ug/L: micrograms per liter 
NA: Not available 

<5 <5 <5 
<5 <5 <5 
4 <5 <5 

<5 <5 <5 
<5 <5 <5 
<5 <5 <5 
<5 <5 <5 
<5 <5 <5 
<5 <5 <5 
<5 <5 <5 
<5 <5 <5 
<5 <5 <5 
<5 <5' <5 
14 5 I 
IS 3 <5 
<5 <5 <5 
9 <5 <5 

<S <5 <5 
79 <5 20 
<5 <5 <5 
<5 <5 <5 
<5 <5 <5 
<5 <5 <5 
<5 <5 <5 
<5 <5 <5 
<5 <5 <5 

<0.5 <5 <0.50 
<5 <5 <5 

23000 10 25 
2700 <5 <5 
7400 <5 <5 
2380 <2S. <2S 
29SO 19 <5 
670 <5 3 
630 39 <5 
367 13 <5 
194 <5 <5 
64 <5 <5 
<2 2.8 <5 
<5 <5 <5 
<5 <5 <5 
68 <5 <5 
<5 <5 <5 
<5 <5 <5 
<5 <5 <5 
<5 <5 <5 
<5 <5 <5 
<5 <5 <5 

Page 3 of 3 

<15 
<15 
<15 
<15 
<15 
<15 
<15 
<15 
<IS 
<1S 
<1S 
<IS 
<1S 

3 
3 

<15 
<15 
<IS 
14S 
<15 
<IS 

2 
<IS 
<IS 
<IS 
<IS 
<1.5 
NA 

6000 
30 
II 

<7S 
4 
7 

<IS 
<15 
<15 
<IS 
<5 
<IS 
<1S 
<1S 
<IS 
<IS 
<1S 
<IS 
<IS 
<IS 
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TABLE 2-9(R) 

CALCULATION OF INDIVIDUAL EXCESS LIFETIME CANCER RISK (IELCR) AND HAZARDARD QUOTIENT (HQ) FOR A FUTURE CONSTRUCTION WORKER 

AREA 1: RUNWAY PROTECTION ZONE; BOEING TRACT 1, ST. LOmS, MISSOURI 

Average 

COCs Soil Cone. 

(ug/kg) 

1,2,3-Trimethylbenzene -
1,2,4-Trimethylbenzene -
Acetone 25 ----
Benzene 32,196· 

··--·-
Ethyl benzene - 32,056 

ln-Propylbenzene -
~olueoe 195,660 

Xyleoes, Total 130,160 

~rganics Total Risk 

frpH-GRO 57,836 -
:rPH-DRO 2,500 ---
TPH-ORO 16,875 

TPH Total Risk 

Antimony 4,005 -
Arsenic 19,018 

Beryllium 1,155 --
"obalt 9,885 

Copper 14,600 

~anganese 1,338,750 

Mercury 121 

Nickel 23,075 -
Selenium 1,518 

Metals Total Risk 
CUMULATIVE RISK 

Notes. 

NA: Not available 
--: Risk evaluation was not performed. 
HI: Hazard index 
TPH: Total Petrolewn Carlx>o 
GRO: Gasoline Range Organic 
ORO: Diesel Range Organic 
ORO: Oil Range Organic 
uglkg: microgram per kilogram 
ug/L: microgram per liter 

July 2004 

Accidental Ingestion ~ 
Dennal Contact \Wth Soil 

Soil 

IELCR HQ IELCR HQ 

- - - -
- -- - -
NA 8.72E-08 NA 9.20E-08 

4.65E-09 3.74E-03 5.17E-09 4.16E-03 

NA 1.12E-04 NA 1.14E-04 

-- - - -
NA 3.41E-05 NA 3.79E-04 

NA 2.27E-05 NA 2.32E-05 

4.65E-09 3.91E-{)3 5.17E-{)9 4.68E-{)3 

NA 9.57E-05 NA 2.63E-04 

NA 6.24E-06 NA 1.68E-05 

NA 8.50E-05 NA 2.18E-04 

NA 1.87E-{)4 NA 4.98E-{)4 

NA 1.16E-05 NA 3.88E-04 

4.74E-10 7.37E-05 1.50E-07 2.33E-02 

8.25E-10 6.71E-06 2.75E-10 2.24E-06 

NA s.75E-04 NA 1.92E-04 

NA 4.24E-06 NA 1.41E-04 

NA 3.33E-03 NA 3.70E-03 

NA 4.69E-07 NA 2.34E-05 

NA 6.71E-07 NA 4.47E-05 

NA 3.53E-05 NA 9.41E-05 

1.30E.09 4.04E.03 l.SOE-07 2.79E.02 

5.9SE.09 8.14E.03 t.s5E.o7 3.31E-02 

Outdoor Inhalation~ 
Dennal Contact \Wth 

Outdoor Inhalation ~ . 

Vapors and Particulates 
Average Vapors from ·Sum~ 

from Soil 
GWConc. Groundwarer 

Groundwarer IELCR 

IELCR HQ 
(ug/L) 

IELCR HQ IELCR HQ 

- - 1.7 NA NA NA 3.33E-07 NA -
-- - 1.2 NA NA NA 3.50E-07 NA 

NA 2.06E-07 48.9 NA NA NA 9.93E-08 NA 

2.43E-<J.~ 3.45E-02 6.1 1.17E-09 9.45E-04 1.47E-12 2.09E-06 3.53E-08 

NA 9.20E-05 --- --- --- - --- NA 

- -- 4.3 NA NA NA 7.93E-08 NA 

NA 1.98E-03 - - --- - --- NA 

NA 4.77E-04 - -- -- -- --- NA 

2.43E-{)8 3.70E-{)2 1.17E-{)9 9.45E-{)4 1.47E-12 2.9SE-{)6 3.53E-{)8 

NA 3.13E-04 3,416 NA NA NA . 5.75E-04 NA 
-· 

NA __ 4.42E-06 353 NA NA NA 1.92E-03 NA 

NA 1.15E-06 1,020 NA NA NA 2.69E-06 NA 

NA · 3.19E-{)4 NA NA NA Z.SOE-{13 NA 

NA 4.65E-07 -- --- --- - -- NA 

2.69E-11 4.19E-07 47.5 NA NA NA NA 1.51E-07 

9.16E-13 1.34E-09 --- -- --- -- -- I.IOE-09 

9.15E-12 1.15E-05 - - -- -- --- 9.15E-12 

NA 3.38E-07 - - -- - -- NA 

NA 6.32E-04 - - -- - --- NA 

NA 1.85E-04 - - -- -- --- NA 

1.83E-12 2.67E-06 - - - - - 1.83E-12 

NA 3.51E-06 -- -- --- - -- NA 

3.88E-ll 8.36E.o4 NA NA NA NA 1.52E.07 

2.43E.08 3.82E.02 1.17E.09 9.45E-04 1.47E·l2 2.SOE.03 1.87E.07 

• 
Sum~HQ 

<m> 

3.33E-07 

3.50E-07 

4.85E-07 

4.33E-02 

3.18E-04 

7.93E-08 

2.39E-03 

5.23E-04 

4.66E-{)2 

1.25E-03 

1.95E-03 

3.07E-04 

3.50E-{)3. 

4.00~~ 
2.34E-02 

8.95E-06 

7.78E-04 

1.46E-04 

7.67E-03 

2.09E-04 

4.80E-05 

1.33E-04 

3.28E.02 

8.29E-02 

The RAM Group 
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• 
TABLE2-10(R) 

COMPARISON OF RISK USING MAX DETECTED CONCENTRATION VS. AVERAGE CONCENTRATION FOR AREA 1: RUNWAY PROTECTION 

Soli 

COCs Average Cone. 
Maximum 

Detected Cone. (uglkg) 

1,2,3-Trimethylbenzene --
1,2,4-Trimethylbenzene --
Acetone 24.5 

Benzene 32,196 

Ethvlbenzene 32,056 

n-Propylbenzene --
oluene 195,660 

Xvlenes, Total 130,160 

prganlcs Total Risk 

fn>H-GRO 57,836 

in'H-DRO 2,487 

frpH.QRO 16,875 

TPH Total Risk 

Antimony 4.005 
Arsenic 19,018 

Beryllium 1,155 

Cobalt 9,885 

Copper 14,600 

Man~tanese 1,338,750 
Mercury 121 

Nk:kel 23,075 

Selenium 1,518 

Metals Total Risk 
CUMULATIVE RISK 

Notes. 
• Includes all media. all complete pathways. 
NA: Not available 
- : Ratio cannot be calculated. 

(uglkg) 

-
---
73 

258,000 

663,000 

---
3,980,000 

2,970,000 

206,000 

-
117,000 

4,350 

44,800 

1,370 

11,600 

16,100 

2.580,000 

490 

28,700 

2,500 

ZONE . 

BOEING, ST. LOIDS, MISSOURI 

Groundwater SUMOFffiLCR* SUMOFHQ* 

Average Cone. 
Maximum 

(ugll.) 
Detected Cone. Average Maximum Avenge Maximum 

(ug/L) 

1.7 3.4 NA NA 3.33E-07 6.67E-07 

1.2 1.7 NA NA 3.50E-07 4.96E-07 

48.9 60.0 NA NA 4.85E-07 1.27E-06 

6.1 34.0 3.53E-08 2.80E-07 4.33E-02 3.45E-Ol 

- - NA NA 3.18E-04 6.58E-03 

4.3 31.0 NA NA 7.93E-08 5.72E-07 

- -- NA NA 2.39E-03 4.86E-02 

- - NA NA 5.23E-04 1.19E-02 

3.53E-08 2.80E-07 4.66&02 4.12E-Ol 

3,416 41.410 NA NA 1.25E-03 9.37E-03 

353 ~ NA NA 1.95E-03 NA 

1,020 19,000 NA NA 3.07E-04 2.16E-03 

NA NA 3.SOE-03 l.ISE-02 

- NA NA 4.00E-04 4.35E-04 

47.5 51.0 1.51E-07 3.53E-07 2.34E..()2 5.51E-02 

- - l.IOE-09 3.27E-IO 8.95E-06 1.06E-05 

- - 9.15E-12 1.07E-ll 7.78E-04 9.12E-04 

- - NA NA 1.46E-04 1.61E-04 

- - NA NA 7.67E-03 1.48E-02 

- - NA NA 2.09E-04 8.45E-04 

- - 1.83E-12 2.28E-12 4.80E..()5 5.98E-05 

- NA NA 1.33E-04 2.19E-04 

l.S2E-07 3.54E-07 3.28E-02 7.26E-02 

1.87E-07 6.34E-07 8.29E-02 4.96E-Ol 

-: Risk evaluation was not perfonned since no detect was observed in the media. 
TPH: Total Petroleum Hydrocarbon 
GRO: Gasoline Range Organic 
ORO: Diesel Range Organic 
ORO: Oil Range Organk: 
uglkg: microgram per kilogmm 
ug/L: microgmm per liter 
IELCR: Individual Excess Lifetime Cancer Risk 
HQ: Hazard Quotient 

• 
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1 • MW-A25 

Duo 

L_ 

h. RF1 Shallow Boring 

A RF1 Shallow Boring/Temp. Piezometer 

A RFABoring 

• Abandoned Shallow Piezometer 

• Abandoned Shallow Well 

P:\ 1_ Gis\3250035046\apf\figuresltfsk_flg2-1_ 031205.apr 

• 
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UST Closure Sample 
Jet Fuel Line 
Abandoned Fuel Line 
UST 
SWMU 
Other Area 

--- h42N1 

Drawn by: KLC Approved by: 
Figure 2-1 

Exposure Area 1: 
1---------------1 Runway Protection Zone, 

Checked by: Date: December 5, 2003 

Risk Assessment & 
Management Group, Inc. 

Boeing Tract 1 South 



80 Feet 

A RFI Shallow Boring!femp. Piezometer 

A RFABoring 

• Abandoned Shallow Piezometer 

e Abandoned Shallow Well 
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Note: PSH readings are plotted as the maximum value ever detected in the range. The point is plotted as "X" but not connected to adjacent points. 

ND is assumed as zero concentration. The point is connected to the preceding and the following point by dotted line 

FIGURE 2-3(a)(R) GROUNDWATER DATA COLLECTED AT MW-A1 
AREA 1: RUNWAY PROTECTION ZONE, BOEING TRACT 1, ST.LOUIS, MISSOURI 
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FIGURE 2-3(b) GROUNDWATER DATA COLLECTED AT MW-A2 
AREA 1: RUNWAY PROTECTION ZONE, BOEING TRACT 1, ST.LOUIS, MISSOURI 
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FIGURE 2-3(c)(R) GROUNDWATER DATA COLLECTED AT MW-A15 
AREA 1: RUNWAY PROTECTION ZONE, BOEING TRACT 1, ST.LOIDS, MISSOURI 
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FIGURE 2-3(d)(R) GROUNDWATER DATA COLLECTED AT MW-A22 
AREA 1: RUNWAY PROTECTION ZONE, BOEING TRACT 1, ST.LOllS, MISSOURI 
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ATTACHMENT 2-A(R) 

ECOLOGICAL RISK ASSESSMENT- AREA 1.RUNW A Y PROTECTION ZONE 
TIER 1 SCREENING CHECKLIST FOR POTENTIAL RECEPTORS AND HABITAT 

CHECKLIST #1 

1. Is the site less than Yz mile to a surface water resource (pond, river, lake, etc.)? 

Area I (at its closest point) is about 2,700 ft from Coldwater Creek, therefore it is not 
within ~mile of a surface water resource. 

2. Are wetlands (e.g. marshes, .swamps, fens) on or adjacent to the site? 

No. 

3. Are contaminated soils uncovered or otherwise accessible to ecological receptors and the 
elements? 

No, the area is entirely paved. 

4. Has a process (operational) discharge or storm water permit not been issued for the site? 

Yes, site-wide, there is a storm water permit . 

5. Is the site located in a known Karst environment (see Reference m·ap)? 

No. 

6. Are there federal or state rare, threatened, or endangered species on or within a Yz mile 
radius of the site? Note, the ~ mile radius limit does not necessarily apply to situations 
where a hydrogeological connection exists between the site and karsitic features. 

No. 

7. Are there one or more environmentally sensitive areas (see Ecological Risk Assessment 
Figure #I for definition) at or within a Yz mile radius of the site? 

No. 

8. Are commercially or recreationidly important species (fauna or flora) on or within a ~ 
mile radius of the site? 

No . 
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ATTACHMENT 2-B(R) 

ECOLOGICAL RISK ASSESSMENT- AREA 1 RUNWAY PROTECTION ZONE 
TIER 1 SCREENING CHECKLIST FOR POTENTIAL RECEPTORS AND HABITAT 

CHECKLIST #2 

la. Can contaminants associated with the site leach, dissolve, or otherwise migrate to 
groundwater? 

Yes, shallow groundwater impact has been observed within this Area. 

1 b. Are contaminants associated with the site mobile in groundwater? 

Yes, some migration of impacted groundwater has occurred, but impact is delineated 
within the boundaries of the Area. 

lc. Does groundwater from the site discharge into ecological receptor habitat? 

1. 

2a. 

Yes, ultimately into Coldwater Creek. 

Could contaminants associated with the site reach ecological receptors via groundwater? 

No, although groundwater· impact has been observed, it is delineated within the 
boundaries of the specific Area, and Coldwater Creek is located about 2, 700 feet to the 
northeast of Area 1 . 

Is NAPL present at the site? 

Yes, it is measureable in one monitoring well (0.04 foot thick in 312004), and a sheen in 
two other monitoring wells .. 

2b. Is NAPL migrating? 

No. 

2c. Could NAPL discharge occur where ecological receptors are found? 

No, the closest ecological receptor is Coldwater Creek located about 2, 700 feet from the 
Area. 

2. Could contaminants from the site reach ecological re'ceptors via migration of NAPL? 

No. 

3a. Are contaminants present in surface soils? 

No. 

3b. Can contaminants be leached from or be transported by erosion of surface soils? 

No, the site is paved. 
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3. Could contaminants reach ecological receptors via erosional transport of contaminated 
soil or via precipitation runoff? 

No, the site is paved, thereby limiting any possible contact. Also, surficial soil is not 
impacted within this Area. 

4a. Are contaminants present in surface soil or on the surface of the ground? 

No chemicals are on the surface. COCs in surficial soil if present .are not of concern for 
ecological receptors since the area is paved and likely to stay so. 

4b. Are potential ecological receptors on the site? 

No, the site is paved, and located within a commercial area. 

4. Could contaminants reach ecological receptors via direct contact? 

No. 

Sa. Are contaminants present on the site volatile? 

Yes . 

Sb. Could contaminants on the site be transported in air as dust or particulate matter? 

No, the site is paved. 

5. Could contaminants reach ecological receptors via inhalation of volatilized contaminants 
or contaminants adhered to dust in ambient air or in subsurface burrows? 

No, the site is paved. 

6a. Are contaminants present in surface and shallow subsurface soils or on the surface of the 
ground? 

Yes, in shallow subsurface soils. 

6b. Are contaminants found in soil on the site taken up by plants growing on the site? 

No, the site is paved. 

6c. Do potential ecological receptors on or near the site feed on plants found on the site? 

6d. 

No, the site is paved. 

Do contaminants found on the site bioaccumulate? 

Some metals may bioaccumulate but since ecological receptors are not likely to come in 
contact with soil, the bioaccumulation is unlikely. 

July 2004/Draft/Area 1 2-B-2 The RAM Group 



• 

• 

• 

6. Could contaminants reach ecological receptors via ingestion of either soil, plants, 
animals, or contaminants directly? 

No. 

?a. Are there Karsitic features on or within a Vz mile radius of the site? 

No. 

7b. Is there a hydrogeological connection between the site and karsitic features such as seeps, 
springs, streams, or other surface water bodies? 

No. 

7. Could contaminants reach ecological receptors via transport through a Karst system? 

No . 
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SECTION 3.0 
AREA 2: DEMOLISHED AREA 

3.1 INTRODUCTION 

The Demolished Area is located in the southern portion of the Facility, adjacent to and south of 

the Norfolk and Western Railroad Company railroad tracks and Banshee Road (see Figure 3-1). 

This section describes the constituents found in this Area, the exposure model, the evaluation of 

the current and future risk to human health and the environment, and conclusions based on the 

results of the risk evaluation. 

3.2 DESCRIPTION OF AREA 

The Demolished Area is approximately 900 feet long by 750 feet wide. Within this Area are six 

buildings (four of which have been demolished), portions of two buildings, and a parking lot. 

The Area is currently paved. Under future construction plans, the remaining buildings are due to 

be demolished; however, it is not known whether new buildings will be constructed in the Area. It 

is anticipated that whatever the future building arrangements, the remainder of the Area will 

continue to be paved. For the purposes ofthis risk evaluation, Area 2 was further subdivided into 

three Sub-areas; 2A, 2B, and 2C (see Figure 3-1), to (i) reduce the size of the exposure units 

evaluated, and (ii) to evaluate the risk from specific sources. A brief description of the 

Sub-areas follows: 

• Sub-area 2A: This is the smallest of the three Sub-areas consisting of the western 

portion of Area 2 and covers an area.of 3.03 acres. The primary chemicals that 

exceeded screening criteria in this Sub-area were VOCs, TPH, and metals. 

• Sub-area 2B: This is the largest of the three Sub-areas consisting of the middle 

portion of Area 2 including SWMU 17 and covers an area of 4.48 acres. The 

primary chemicals that exceeded screening criteria in this Sub-area were VOCs, 

TPH, and metals. 

• Sub-area 2C: This. is the intermediate sized Sub-area cons1stmg of the 

eastern/southeastern portion of Area 2 and covers an area of 3.88 acres. The. 

primary chemicals that exceeded screening criteria in this Sub-area were VOCs 

and TPH. 

3.2.1 Potential Sources within Area 

The following SWMU's (see Figure 3-1) were identified in the Sub-areas during the RFA 

investigation (SAIC, 1995): 

Sub-area 2A 

• SWMU9: 

• SWMU 15: 

• SWMU27: 

September 2004/ Area 2 

Six 750-gallon waste nitric acid and hydrofluoric acid ASTs (Hl, H2, H3, 
H4, H5, and H6); 
One 4,380 gallon waste jet fuel UST (B31); and 

Storage area for ten 55-gallon drums, containing waste. hydrofluoric and 
nitric acid plastic scrubber saddles. · 
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Additionally, Airport Terminal Services, Inc. had a tank farm located on Airport property at 5310 
Banshee Road immediately west (upgradient) of Sub-area 2A, which contained 14 gasoline USTs 
with capacities of 1,000 gallons to 20,000 gallons. The tank farm has been closed and the USTs 
removed. 

Sub-area2~ 

• SWMU 1: Two 10,000-gallon waste sodium hydroxide aboveground storage tanks 
(ASTs) (H19 & H20); 

• SWMU 2: Three 850-gallon waste nitric acid and hydrofluoric acid ASTs (Hl2, Hl3, 
& H14); 

• SWMU 16: MEK and MffiK recycling/recovery unit; 
• SWMU 17: PCB recovery unit; and 
• SWMU 25: Less-than-90· Day Storage area for up to twenty-eight 55-gallon drums of 

waste solvents, paints; and oils. 

Additionally, there were two 15,000-gallon fuel oil ASTs formerly located in Sub-area 2B just 
west of Building 48A and north of Building 48, which had distribution lines running east-west 
along the south side of the former Building 51 and into the former Building 53 (MACTEC, 2004). 

Sub-area2C 

There are no SWMUs in Sub:-area 2C. However, a petroleum pipeline (carrying jet fuels JP-5 and 
JP-8) traversed Sub-area 2C to the east of Building 45· and is connected to a tank farm near 
~uilding 4llocated to the east (outside of Area 2). 

USTs 

Three USTs (see Table 3-1) have been identified within this Area, ranging in size from 335 
gallons to 6,000 gallons. The contents of the USTs were diesel, solvents, and waste jet fuel. Two 
of the USTs are located in Sub-area 2A and one in Sub-area 2C. 

Two jet fuel pipelines were located outside of the Area 2 along the north side of Banshee Road. 

Hence, within Area 2 we anticipate the impact to be primarily petroleum hydrocarbons and 
VOCs. 

3.2.2 Soil Stratigraphy within Area 

One hundred soil borings have been advanced in Area 2 (see Table 3-2 for additional 
information). Based on the soil boring logs, the soil stratigraphy within this Area is silty clay 
from approximately 0.5. feet bgs to 20 feet bgs, below which is clay. For additional details, refer 
to MACfEC, 2004. Bedrock is found in this Area at approximately 75 feet bgs, which consists 
of a low permeability shale. No karst features have been identified in this Area. For the 
calculation of risk to indoor inhalation, a soil source average depth for each of the Sub-areas was 
used as noted below (See Table 1-9): 

• Sub-area 2A: 4.3 feet (131 em)· 
• Sub-area 2B: 5.6 feet (171 em) 

September 2004/ Area 2 3-2 The RAM Group 



• 

• 

• 

• Sub-area 2C: 5.1 feet (155 em) 

Since the calculated average depth to soil source was deeper than the average groundwater depth 
for Sub-area 2C, the average depth to groundwater (5.1 feet) was conservatively used as the 
average depth of soil source. 

3.2.3 Hydrogeology within Area 

Based on recent (since 2000) groundwater gauging data, groundwater flow within the shallow 
zone is to the southeast (see Figure 3-2), towards Area 3, the airp9rt runway, and eventuaiiy 
Coldwater Creek located 2,500 feet (at its closest point) from the Area. The depth to shanow 
groundwater in this Area ranges from 4 to 9 feet bgs~ To evaluate risk to indoor inhalation, an 
average depth to groundwater f~r each of the Sub-areas was used as noted below (see Table 1-
13): 

• Sub-area 2A: 
• Sub-area 2B: 
• Sub-area 2C: 

6.6 feet (201 em) 
6.6 feet (201 em) 
5.1 feet (155 em) 

Since no monitoring wens were monitored for groundwater depths in Sub-area 2A, the average 
depth to groundwater in the adjacent Sub-area 2B was used. One deep monitoring well (MW-
110) is located within Sub-area 2B and screened from 64 - 74 feet bgs. The stabilized 
groundwater depth in the deep wen (MW-llD) is consistently between 21 and 24 feet bgs. 

3.3 LAND USE 

3.3.1 Current Land Use 

The Area is owned by the St. Louis Airport Authority and is currently leased by Boeing. It is 
being used as an industrial facility. However, Boeing "intends to vacate the Area during 2005, at 
which point the remaining buildings may be demolished. 

3.3.2 · Future Land Use 

In the future, it is anticipated that as part of the St. Louis Airport redevelopment plans, the current 
buildings· located within the Area wiii be demolished;. however, it is not known whether a 
building wiii be constructed in the Area in the future (personal communication, St. Louis 
Airport). Hence, conservatively we have anticipated that a building will be constructed, and that 
it will encompass the impacted areas of the site (i.e., those areas where soil and groundwater 
concentration information is available). This new building wiii be a non-residential structure 
without a basement. 

3.4 AVAILABLE DATA 

The following gives an overview of the available data within the Area: 

• Twenty-two monitoring wells are located within this Area of which 13 are active (none 
of 5 in Sub-area 2A, 11 of 11 in Sub-area 2B, and 2 of 6 in Sub-area 2C) (see Table 3-3 
for monitoring well information). · 
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• Recent groundwater sampling (since 1998) has been completed at 12 wells (none in 
Sub-area 2A, 11 in Sub-area 2B, and 1 in Sub-area 2C). 

• Forty-eight soil borings completed as piezometers exist within this Area, and have been 
sampled at least once for groundwater since 1998 (5 in Sub-area 2A, 32 in Sub-area 2B, 
and 11 in Sub-area 2C). 

• Five temporary piezometers were installed during 2004 to obtain groundwater samples 
for speciation and fractionation of total petroleum hydrocarbons (TPH) ( 1 in Sub-area 
2A, 4 in Sub-area 2B, and none in Sub-area 2C). 

• A total of 119 soil samples.have been collected within this Area from 78 soil borings 
since 1988 (32 samples from 15 borings in Sub-area 2A, 76 samples from 52 borings in 
Sub-area 2B, and 11 samples from 11 borings in Sub-area 2C) (see Appendix C-1). 

3.5 CONSTITUENTS IDENTIFIED WITHIN AREA 

3.5.1 Soil 

Soil samples were analyzed during the various investigations conducted within the Area for a 
comprehensive list of constituents that included VOCs, TPH, and metals. Laboratory methods 
that were used include SW 846 Methods 3546/DRO, 6010, 7060, 7421, 7471, 7740, 8015, 8021, 
8240, 8260, OA1, and OA2. Appendix C-1 includes a comprehensive table of the soil sample 
results for those constituents detected at least once. PCBs and SVOCs including PAHs were 
analyzed in pre-1998 samples from this Area but all were found to be non-detect. These data are 
not included in Appendix C-1. This is generally consistent with the identified potential sources 
within the Area; and therefore, PCBs and SVOCs will not be quantitatively evaluated. 

The following 50 constituents were detected in at least one soil sample from depths less than or 
equal to 20 feet bgs. 

TOTAL METALS/INORGANICS VOCs/TPH 
Aluminum Lead 1, 1-Dichloroethene Naphthalene 
Antimony Magnesium 1 ,2-Dichloroetherie (total) n-Butvlbenzene 
Arsenic Manganese 1 ,2,4-Trimethylbenzene n-Propylbenzene 
Barium Mercury Acetone o-Xvlene 

Beryllium Nickel Benzene p-lsooroovltoluene 
Cadmium Potassium cis-1 ,2-Dichlorqethene sec-Butvlbenzene 
Calcium Selenium Chloroethane Tetrachloroethene 

Chromium Silver Dichlorodifluoromethane Toluene 
Cobalt Sodium Ethvlbenzene trans-1 ,2-Dichloroethene 
Copper Thallium Isopropyl benzene Trichloroethene 
Fluoride Vanadium m,p-Xylene Xvlenes, total 

Iron Zinc Methyl ethyl ketone Vinyl chloride 
Methylene chloride TPH (21 types) 
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• Data for these constituents are presented in Appendix C-1 and were segregated into data for each 
Sub-area. This segregated data was used to (i) identify the chemicals to be included in the risk 
assessment, and (ii) calculate the representative concentrations. The specific steps are discussed 
below: · 

Step1: The Area 2 soil data was segregated into three parts for Sub-areas 2A, 2B, and 2C. 

Step 2: The data for each Sub-area was divided into data applicable for estimating exposure to 
the non-residential worker and the construction worker. For the non-residential worker, soil data 
above the average depth of water table was used since concentrations l>elow the water table 
would not contribute to indoor inhalation. The depth to groundwater was ·estimated as the 
average of the four quarterly measurement events between December 2003 and June 2003. See 
Table 1-13 for depth to groundwater for the monitoring. wells measured in these Sub-areas. For 
construction worker, data up to 20 ft bgs (assumed depth of construction) was used. Table 3-4 
presents a listing of the soil samples used in the risk calculations. 

Step 3: The maximum detected concentrations of metals Wyre compared with the background 
levels. . Metals whose maximum detected concentrations did not exceed the background levels 
were eliminated from further consideration. 

Note as discussed in Sections 1.9.11 and 1.9.12, lead and 1,2-dichloroethene (total) were also 
.eliminated. Calcium and iron were not considered since they are ubiquitous in nature and have 
no known sources in this Area. Magnesium and fluoride were not considered because toxicity 
and physicaVchemical values were not available. 

• The result of applying the above steps to the three Sub-areas and two receptors is discussed 
below. Tables 3A-5(a)- (c), 3B-5(a)- (c), and 3C-5(a)- (c) present the soil constituents average 
concentrations. 

• 

3.5.1.1 Sub-area 2A 

Non-residential Worker 

Tables 3A-5(a:) - (c) for the non-residential worker presents the data for constituents in soil 
samples collected at·or above a depth of 6.6 feet bgs (average depth of groundwater table). 

Metals whose maximum detected concentrations did not exceed the background levels were 
eliminated from further consideration and include aluminum, barium, chromium, manganese, 
potassium, sodium, and vanadjum (see Table 3A-5(c)). 

Based on this .evaluation, the following 17 constituents were considered for quantitative risk 
evaluation for soil exposures to the non-residential worker, and are presented in Tables 3A-5(a) -
(c): 

TOTAL METALSIINORGANICS VOCstrPH 
Antimony Copper Benzene Methylene Chloride 
Arsenic Mercury Dichlorodifluoromethane Tetrachloroethene 

Beryllium Nickel Ethyl benzene Toluene 
Cadmium Zinc Xvlenes, total TPH (16 types) 

Cobalt 
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Construction Worker 

Tables 3A-5(a)- (c) for the construction worker presents the data for constituents in soil samples 
collected above the typical construction depth. To be conservative, soil samples collected at or 
above a depth of 20 feet bgs in this Area are included in Tables 3A-5(a)- (c). 

Metals whose maximum detected concentrations did not exceed the background levels were 
eliminated from further consideration and include aluminum, barium, chromium, manganese, 
potassium, sodium, and vanadium (see Table 3A-5(c)). 

Based on this evaluation, the following 18 constituents were considered for quantitative risk 
evaluation for soil exposures to the construction worker, and are presented in Tables 3A-5(a) -
(c): 

TOTAL METALSIINORGANICS VOCstrPH 
Antimony Cobalt Benzene Tetrachloroethene 
Arsenic Copper Dichlorodifluoromethane Toluene 

Beryllium Mercury Ethyl benzene Trichloroethene 
Cadmium Nickel Methylene chloride TPH (16 types) 

Zinc Xylenes, total 

3.5.1.2 Sub-area 2B 

Non-residential Worker 

Tables 3B-5(a) - (c) for the non-residential worker present the data for constituents in soil 
samples collected above the groundwater table. Tables 3B-5(a)- (c) present the data for soil 
samples collected in this Sub-area at or above a depth of 6.6 feet bgs. 

Metals whose maximum concentrations did not exceed the background levels were eliminated 
from further consideration and include aluminum, barium, potassium, sodium, and vanadium (see 
Table 3B-5(c)). 

Based on this evaluation, the following 33 constituents were considered for quantitative risk 
evaluation for soil exposures to the non-residential worker, and are presented in Tables 3B-5(a) -
(c): 

TOTAL METALSIINORGANICS VOCstrPH 
Antimony Manganese Acetone n-Propylbenzene 

Arsenic Mercury cis-I ,2-Dichloroethene p-Isopropyltoluene 
Beryllium Nickel Chloroethane sec-Butylbenzene 
Chromium Selenium Ethyl benzene Tetrachloroethene 

Cobalt Zinc Isopropyl benzene Toluene 
Copper Silver Methyl ethyl ketone trans-1 ,2-Dichloroethene 

Cadmium Thallium Methylene chloride Trichloroethene 
Naphthalene Vinyl chloride 

n-Butylbenzene Xylenes, total 
TPH (17 types) 
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Construction Worker 

Tables 3B-5(a)- (c) for the construction worker present the data for constituents in soil samples 
collected above the typical construction depth. To be conservative, soil samples collected at or 
above a depth of 20 feet bgs in this Sub-area are included in Tables 3B-5(a)- (c); 

Metals whose maximum concentrations did not exceed the background levels were eliminated 
from further consideration and include aluminum, barium, potassium, sodium, and vanadium (see 
Table 3B-5(c)). 

Based on this evaluation, the following 37 constituents were considered for quantitative risk 
evaluation for soil exposures to the construction worker, and are presented in Tables 3B-5(a) -
(c): 

TOTAL METALSIINORGANICS VOCsffPH 
Antimony_ Manganese 1, 1-Dichloroethene n-Propylbenzene 
Arsenic Mercury 1 ,2,4-Trimethylbenzene a-Xylene 

Beryllium Nickel Acetone p-lsopropyltoluene ' 
Cadmium Selenium cis-1 ,2-Dichloroethene sec-Butylbenzene 
Chromium Silver Chloroethane Tetrachloroethene 

Cobalt Thallium Ethylbenzene Toluene 
Copper Zinc Isopropyl benzene trans-1 ,2-Dichloroethene 

m,p-Xylene Trichloroethene 
Methyl ethyl ketone Vinyl chloride 
Methylene chloride Xylenes, total 

Naphthalene TPH (17 types) 
n-Butylbenzene 

3.5.1.3 Sub-area 2C 

Non-residential Worker 

Tables 3C-5(a) - (c) for the non-residential worker present the data for constituents in soil 
samples collected above the groundwater table. Tables 3C-5(a)- (c) present the data for soil 
samples collected in this Sub-area at or above a depth of 5.1 feet bgs. 

Metals whose maximum concentrations did not exceed the background levels were eliminated 
from further consideration and include lead (see Table 3C-5(c)). 

Based on this evaluation, the following 1 constituent was considered for quantitative risk 
evaluation for soil exposures to the non-residential worker, and is presented in Table 3C-5(b): 

VOCstrPH 
TPH (7 types) 
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Construction Worker 

Tables 3C-5(a)- (c) for the construction worker present the data for constituents in soil samples 
collected above the typical construction depth. To be conservative, soil samples collected at or 
above a depth'of 20 feet bgs in this,Sub-area are included in Table 3C-5(a)- (c). 

Metals whose maximum concentrations did not exceed the background levels were eliminated 
from further consideration and include lead (see Table 3C-5(c)). 

~ 

Based on this evaluation, the following 6 constituents were considered for quantitative risk 
evaluation for soil exposures to the construction worker, and are also presented in Tables 3C-5(a) 
and (b): 

VOCsfi'PH 
Benzene Toluene 

Ethyl benzene Xylenes, total 
Methylene chloride TPH (15 types) 

3.5.2 Groundwater 

Ground water samples were analyzed during the various investigations for a comprehensive list 
of constituents that included VOCs, P AHs, T~H. , metals, and cyanide. Typical laboratory 
analysis methods that were used include SW-846 Methods 3510/DRO, 3550/DRO, 6010, 7060, 
7421, 7470, 7471, 7740, 8021, 8240, 8260, OA1, and OA2. In 2004, additional sampling of 
groundwater was performed to speciate and fractionate TPH using Texas Methods TX1005 and 
TX1006 and SW-846 Method 8260. Appendix C-2 includes a comprehensive list of the 
groundwater analytical data that were detected in at least one sample. 

Of the various constituents analyzed in groundwater, the following 34 constituents were detected 
in at least one groundwater sample: 

TOTAL METALS VOCs/TPH 
Arsenic 1, 1,1-Trichloroethane Naphthalene 
Barium 1, 1-Dichloroethane n-Butylbenzene 

Cadmium 1, 1-Dichloroethene - n-Propylbenzene 
Chromium 1 ,2,3-Trimethylbenzene p-lsooroovltoluene 

Lead 1 ,2,4-Trimethylbenzene sec-Butylbenzene 
Selenium 1,2-Dichloroethene, (total) tert-Butylbenzene , 

Acetone Tetrachloroethene 
Benzene Trichlorofluoromethane 

cis-1 ,2-Dichloroethene Toluene 
Ethyl benzene trans-1 ,2-Dichloroethene 

Isopropyl benzene Trichloroethene 
Methyl tertiary-butyl ether Vinyl chloride 

Methylene Chloride Xylenes, total 
Methyl isobutyl ketone TPH (23 types) 
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The data from Appendix C-2 was segregated into data for each Sub-area and further screened for 
potential exposures to the non-residential worker and construction worker. Table 3-6 presents the 
list of samples used in the risk calculations. 

3.5.2.1 Sub-area 2A 

Tables 3A-7(a)- (c) present the data for constituents detected at least once in groundwater in 
Sub-area 2A. Constituents for which the target level criteria exceeded the maximum detected 
concentration were eliminated from further consideration and included ethylbenzene, m~thyl ter­
butyl ether, methylene chloride, tetrachloroethene, toluene, xylenes (total), barium, and 
chromium. 

The remaining constituents are listed in Tables 3A-7(a)- (c) and consist of 1 VOC, 2 metals, and 
TPH. These constituents are listed in the following table: 

TOTAL METALS VOCstrPH 
Arsenic Benzene I TPH (15 types) 

Cadmium I 

Based on this evaluation, the constituents listed above were considered for quantitative risk 
evaluation for ground water. · 

Within .sub-area 2A, six groundwater sampling points exist, which have been sampled recently. 
Additionally, there are three historic groundwater monitoring wells in Sub-area 2A, which have 
not been sampled recently (see Table 3-8 for historic data back to 1990) . 

3.5.2.2 Sub-area 2B 

Tables3B-7(a)- (c) present the data for constituents detected at least once in groundwater in 
Sub-area 2B. Constituents for which the target level criteria exceeded the maximum detected 
concentration were eliminated from further consideration and included 1, 1-dichloroethane, 1,1, !­
trichloroethane, acetone,. ethylbenzene, isopropylbenzene, methylene chloride, methyl isobutyl 
ketone, p-isopropyltoluene, tert-butylbenzene, trichlorofluoromethane, xylenes (total), barium, 
chromium, lead, and selenium. 

The remaining constituents are listed in Tables 3B-7(a)- (c) and consist of 15 VOCs, 2 metals, 
and TPH. These constituents are listed in the following table: 

TOTAL METALS VOCs!I'PH 
Arsenic 1, 1-Dichloroethene n-Propylbenzene 

Cadmium 1 ,2,3-Trimethylbenzene sec-Butylbenzene 
1 ,2,4-Trimethylbenzene Tetrachloroethene 

Benzene Toluene 
cis-1 ,2-Dichloroethene trans-1 ,2-Dichloroethene 

Methyl tertiary-butyl ether Trichloroethene 
Naphthalene Vinyl chloride 

n-Butylbenzene TPH (16 types) 

Based on this evaluation, the constituents listed above were considered for quantitative risk 
evaluation for ground water. 
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Within Sub-area 2B, 47 groundwater sampling points exist, which have been sampled recently. 
There are no historic groundwater monitoring wells in Sub-area 2B (see Table 3-8 for historic 
data back to 1990). 

3.5.2.3 Sub-area 2C 

Tables 3C-7(a) - (c) present the data for constituents detected at least once in groundwater in 
Sub-area 2C. Constituents for which the target level criteria exceeded the maximum detected 
concentration were eliminated from further. consideration and included ethyl benzene, methyl ter­
butyl ether, toluene; and xylenes (total). 

The remaining constituents are listed in Tables 3C-7(a) and (b) and consist of 1 VOC and TPH. 
These constituents are listed in the following table: 

VOCs!fPH 
Benzene I TPH (16 tyPes) 

Based on this evaluation, the constituents listed above were considered for quantitative risk 
evaluation for ground water. · 

Within Sub-area 2C, 12 groundwater sampling points exist, whi_ch _have been sampled recently. 
Additionally, there are three historic groundwater monitoring wells in Sub-area 2C, which have 
not been sampled recently (see Table 3-8 for historic data back to 1990). To demonstrate the 
overall concentration trend, concentration vs. time plots for BTEX have been developed for one 
of these monitoring wells, MW-A13 (see Figure 3-3) for which historic data is available. This 
evaluation of the overall concentration trend indicates that concentrations are decreasing. 

3.6 FREE PRODUCT 

Table 3-9 presents the historic free product thicknesses measured in monitoring wells in Area 2. 
The table also compares the measured depth to water table and the screened interval. Note during 
periods when the depth to groundwater is above the screened interval, free product should not be 
detected. Table 3-9 identifies the monitoring wells in each Sub-area and those that had free 
product at installation and those that detected free product since 1992. 

Based on the data, no free product has been documented in Sub-area 2A since 1990. The 
following monitoring wells in Sub-areas 2B and 2C have had measurable free product present 
since 1992: 

• Sub-area 2B: MW-lOS; and 
• Sub-area 2C: MW-AlO and MW-A13. 

Table 3-9 presents the historic free product thicknesses for Area 2 wells, which can be 
sununarized as follows: 
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Sub-area2A 

• MW-A19 had sheen or no free product during the last 6 measurements from January 14, 
1990 to December 27, 1994. The screened interval was 2.5-12 feet bgs. During the 
seven measurements from September 9, 1993 to December 26, 1996, the groundwater 
level was below the top of the screened interval. 

Sub-area2B 

• MW -9S had sheen or no measurable free product during the last 10 measurements from 
February 21, 2001 to June 27, 2003.- The screened interval was 6-16 feet bgs. During all 
of the measurements, the groundwater level was above the top of the screened interval; 
however, monitoring wells MW-10S and TP-6 are located downgradient to the northeast 
approximately 45 feet and 115 feet away, respectively. These two wells are discussed in 
next two bullets; 

• MW-10S had sheen during 6 of the last 8 measurements from February 20,2001 to May 
4, 2004. Measurable free phase.product was present March 5, 2002 (0.02 feet) and May 
4, 2004 (0.01 feet). The screened interval was 5-15 feet bgs. During all of the 
measurements, the groundwater level was below the top of the screened interval; and 

• TP-6 had sheen or no free product during the last 8 measurements from September 5, 
2001 to June 17, 2003. The screened interval was 6-16 feet bgs. During three of the 
eight measurements, the groundwater level was above the top of the screened int~rval. 
The depth to groundwater vs. the top of the screened interval did not seem to make a 
difference, as both sheen and no free product were documented during measurements 
where the groundwater depth was above or below the top of the screened interval. 

Sub-area2C 

• MW-AlO had one measurement each of sheen or 0.01-foot of free product during the last 
15 measurements from September 23, 1993 to March 31, 1997. The other 13 
measurements indicated no free product present, including 2 of the last 3 measurements. 
The screened interval was 4.5-14.5 feet bgs. During the last four measurements, the 
groundwater level was below the top of the screened interval with free product· 
thicknesses from oldest to most recent of0.01-foot, none, sheen, and none; 

• MW-A12 had no free product present during the last 15 measurements from February 1, 
1990 to September 28, 1995. The screened interval was 4.5-14.5 feet bgs. During six of 
the last 14 measurements, the groundwater level was below the top of the screened 
interval, with no free product thicknesses during ahy of the measurements, whether the 
water depth was above or below the top of the screened interval; and 

• MW-A13 had sheen or no free product during last 23 measurements from November 15, 
1996 to November 5, 1998. The screened interval was 4.5-14.5 feet bgs. During the 42 
measurements from August 11, 1993 to November 5, 1998, the groundwater level was 
below the top of the screened interval. 

Based on the above, following are the key conclusions: 
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• No measurable free product has been detected in any of the wells since 1996 except for 
two measurement in MW-10S of0.02 ft (3/5/2002) and 0.01 ft (5/4/2004). Thus, there is 
no significant evidence of a free product plume. Sheen is indicative of very localized 
impacts. 

• Dissolved BTEX concentrations have shown a generally decreasing trend. Thus, there is 
no evidence of an expanding dissolved phase plume. 

3.7 EXPOSURE MODEL 

3.7.1 Current Conditions for Sub-areas 2A, 2B, and 2C 

Boeing currently has commercial workers within Area 2; however in the very near future, Boeing 
will shut down their operations at which point there will be no workers on-site. Hence the risk 
and exposure to these workers will not be quantified. The only receptor under current conditions 
would be the visitor/maintenance worker to the Area. As the exposure duration for the 
visitor/maintenance worker is (i) small relative to the on-site non-residential worker, and (ii) site 
conditions will change in 2005, the risk from any soil or groundwater impact will not be 
quantitatively evaluated for the visitor/maintenance worker. 

3.7.2 Future Conditions for Sub-areas 2A, 2B, and 2C 

Under future conditions, the land use is anticipated to remain non-residential, and a building may 
be constructed within this Area. Exhibit 3-1 presents the EM for the future non-resident. 

EXIDBIT 3-1. EM FUTURE ON-SITE NON-RESIDENTIAL WORKER 

(SUB-AREAS 2A, 2B, AND 2C) 
Scenario, Receptor, and Pathways I CorNC Justification Routes Analyzed 

Dermal Contact with Surficial Soil NC The Area is entirely paved; therefore, contact 
with surficial soil is unlikely. 

Ingestion of Surficial Soil NC The Area is entirely paved and likely to remain 
so; therefore, ingestion of surficial soil is 
unlikely. 

Indoor Inhalation of Vapors from c A number of volatile constituents were 
Subsurface Soil identified in soil within this Area. A building 

could be constructed above the impacted 
areas, hence this pathway is complete. 

Indoor Inhalation of Vapors from c A number of volatile constituents were 
Groundwater identified in groundwater within this Area. 

A 'building could be constructed above the 
impacted areas, hence this pathway is 
complete. 

Notes: NC: Not Complete C: Complete 

Exposure pathways highlighted in bold indicate that these pathways are complete and will be 
quantitatively evaluated. 
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In the future, collSti'Qction work could also be performed within this Area. Exhibit 3-2 _presents 
the EM for the potential future construction worker. 

EXlllBIT 3-2. EM POTENTIAL FUTURE CONSTRUCTION WORKER 

(SUB-AREAS 2A, 2B, AND 2C) 

Scenario, Receptor, and Pathways I CorNC Justification 
Routes Analyzed 

Dermal Contact with Soil c Soil is impacted within the normal depth oi 
construction; therefore, contact is possible. ' 

!Accidental Ingestion of Soil c Soil is impacted within the normal depth o 
construction; therefore, ingestion is possible. 

Outdoor lnhalation.ofVapors and c Soil is impacted within the normal depth of 
Particulates from Soil construction with volatile constituents; 

therefore, contact is possible. 

Dermal Contact with Groundwater c Depth to groundwater ranges from 4 to 9 feet 
bgs, which is within the typical zone of 
construction. Hence this pathway is possible. 

Outdoor Inhalation of Vapors from c Groun.dwater is impacted with volatile 
Groundwater constituents, hence this pathway is complete. 

!Notes: NC: Not Complete C: Complete 

Exposure pathways highlighted in bold indicate that these pathways are "complete and will be 
quantitatively evaluated. 

3.8 REPRESENTATIVE CONCENTRATIONS 

Representative soil and groundwater concentrations for .each Sub-area were determined as the 
average concentration. This was chosen as the sampling activities that have been performed have 
all been within the areas of most impact; and therefore, the mean concentration represents a 
conservative estimate of the overall impact to the Area. Further this is consistent with the 
MRBCA program. 

Note representative concentrations in groundwater were estimated by first averaging the 
concentration in each well and then averaging the concentrations for the various wells located 
within the Sub-area. 

3.8.1 Sub-area 2A 

Tables 3A-10(a) and (b) present the soil average and maximum concentrations, and Table 3A-11 
presents the groundwater average and maximum concentrations. The ratio of the maximum 
detected concentration to average concentration is also presented. . As per the MRBCA process 
document, if this ratio exceeds 10, it may require an ·explanation. None of the constituents 
exceeded this ratio of 10. · 
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3.8.2 Sub-area 2B 

Tables 3B-10(a) and (b) present the soil average and maximum concentrations, and-Table 3B-ll 
presents the groundwater average and maximum concentrations. The ratio of the maximum 
detected concentration to average concentration is also presented. As per the MRBCA process 
document, if this ratio exceeds 10, it may require an explanation. Following are the constituents 
and the locations/samples for which this ratio exceeds 10: 

SOIL GROUNDWATER 
Chemicals I Locations/Samples· Chemicals Locations/Samples 

Non-residential Worker n-Butylbenzene MW-lOS 
Acetone SB-4 6-7 Tetrachloroethene MW-7S, TP-1, &TP-5 
Tetrachloroethene TP-5-7 Trichloroethene MW-51, MW-7S, &TP-5 

Cadmium H-19-S-A 
cis-1,2- TP-1 &TP-5 Dichloroethene 

Lead H-19-S-A sec-Butylbenzene MW-10S 

Construction Worker TPH-GRO MW-51, TP-1, TP-2, TP-
3 &TP-5 

Acetone SB-4 6-7 TPH-DRO TP-15 & TP-16 
cis-1,2- SB-18-15 & TP-5- TPH-ORO TP-23 
Dichloroethene 15 
Ethylbenzene MW-7S-14 
Naphthalene SB-30-6 
Tetrachloroethene SB-18-15 
trans-1,2- TP-5-15 
Dichloroethene 
Trichloroethene SB-18-15 
Vinyl chloride TP-5-15 
Xylenes, total MW 7S-14 
Cadmium H-19-S-A 
Lead H-19-S-A 

However, several of these chemicals were at concentrations several orders of magnitude below 
the acceptable HQ of 1 and the acceptable IELCR of 1 x 10 -s, refer to Tables 3B-11(a) and 3B­
ll(b). Thus, despite the presence of localized exceedences, the target risk will not exceed the 
long-term unacceptable levels. However, to be conservative, we have identified (below) those 
constituents whose concentrations are within two orders of magnitude of acceptable risk (i.e., 
those chemicals with an IELCR > 1 x 10-7 and/or HQ > 0.01 for any receptor). 

Based on this comparison, five constituents in groundwater, tetrachloroethene, trichloroethene, 
aliphatics >nC12 to nC16, aliphatics >nC16 to nC21, and aliphatics >nC21 to nC35, in the 
SWMU 17 area, specifically in the vicinity of TP-1, TP-5, TP-15, TP-16, TP-23, MW-51, and 
MW -7S are within two orders of magnitude of acceptable risk. 

3.8.3 Sub-area 2C 

Tables 3C-10(a) and (b) present the soil average and maximum concentrations, and Table 3C-11 
presents the groundwater average and maximum concentrations. The ratio of the maximum 
detected concentration to average concentration is also presented. As per the MRBCA process 
document, if this ratio exceeds 10, it may require an explanation. None of the constituents 
exceeded this ratio of 1 0 . 
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... 3.9 CALCULATION OF RISK 

Series of Tables 3-12(a) and 3-12(b) present the results for the non-residentiaf" worker and 
construction worker, respectively. The tables present the carcinogenic (IELCR) and non­
carcinogenic (HQ and Ill) risks for: 

• Each COC, 
• Each route of exposure, 
• Cumulative risk for each COC, 
• Cumulative risk for each route of exposure, and 
• Total risk which is the sum of risk for all the COCs and all the routes of exposures. 

Based on these tables, following are the key observations. 

3.9.1 Sub-area 2A 

3.9.1.1 Non-residential Worker 

Carcinogenic Risk: 

As indicated in Table 3A-12(a), the cumulative IELCR is 5.97 x 10"8
, which is well below the 

regulatory acceptable level of 1 x 10"". Since the cumulative risk is less than 1 x 10·5, clearly the 
risk for each COC and routes of exposure is less than 1 x 10·5 -the regulatory acceptable level. 

·• Non-carcinogenic Risk: 

• 

As shown in Table 3A-12(a) the cumulative Hl for all COCs and all routes of exposure is 22.4, 
which exceeds the regulatory acceptable level of 1.0. Further examination of the table indicates 
that the primary contributors to Ill are HQs for indoor inhalation of TPH-GRO and TPH-DRO 
from groundwater. The contribution to the Ill from all the other COCs and routes of exposure is 
significantly less than 1.0. 

3.9.1.2 Construction Worker · 

Carcinogenic Risk: 

As indicated in Table 3A-12(b), the cumulative IELCR is 3.52 x 10·7, which is well below the 
regulatory acceptable level of 1 x 10"4

. Since the cumulative risk is less than 1 x 10·5, clearly the 
risk for each COC and routes of exposure is less than 1 x 1 0"5 

- the regulatory acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 3A-12(b), the cumulative HI is 0.31, which is below the regulatory acceptable 
level of 1.0. Since the cumulative HI is less than 1.0, the HQ for each COC and each route of 
exposure, and hence each target organ would be less than 1. 0 - the regulatory acceptable level. 
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3.9.2 Sub-area 2B 

3.9.2.1 Non-residential Worker -.. 

Carcinogenic Risk: 

As indicated in Table 3B-12(a), the cumulative IELCR is 7.57 x 10-6, which is below the 
regulatory acceptable level of 1 x 104

. Since the cumulative risk is less than 1 x 10-5
, clearly the 

risk for each COC and routes of exposure is less than 1 x 1 o-s - the regulatory acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 3B-12(a) the cumulative ID for all COCs and all routes of exposure is 96.1, 
which exceeds the regulatory. acceptable level of 1. 0. Further examination of the table indicates 
that the primary contributors to HI are HQs for indoor inhalation of aliphatics C12 - C16, 
aliphatics C16- C21, and aliphatics C21 - C35 from groundwater. The contribution to the HI 
from all the other COCs and routes of exposure is significantly less than 1. 0. 

3.9.2.2 Construction Worker 

Carcinogenic Risk: 

As indicated in Table 3B-12(b), the cumulative IELCR is 1.89 x 10·5, which is below the 
regulatory acceptable level of 1 x 104

. However, further examination of the table indicates that 
the IELCR for dermal contact of tetrachloroethene from groundwater is 1.51 x 10'5, which is 
above the regulatory acceptable risk level of 1 x 1 o-5 for each COC and routes of exposure . 

· Non-carcinogenic Risk: 

As shown in Table 3B-12(b ), the cumulative ID is 3.1 which exceeded the regulatory acceptable 
level of 1.0. Further examination of the table indicates that the primary contributor to HI is HQ 
for dermal contact of tetrachloroethene from groundwater. This is 2.03, i.e., the contribution to 
the HI from all the other COCs and routes of exposure is significantly less than 1. 0. 

3.9.3 Sub-area 2C 

3.9.3.1 Non-residential Worker 

Carcinogenic Risk: 

As indicated in Table 3C-12(a), the cumulative IELCR is 2.02 x 10"8
, which is well below the 

regulatory acceptable level of 1 x 104
. Since the cumulative risk is less than 1 x 10"5

, clearly the 
risk for each COC and routes of exposure is less than 1 x 10·5 -the regulatory acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 3C-12(a), the cumulative ID is 0.95, which is below the regulatory acceptable 
level of 1.0. Since the cumulative HI is less than 1, the HQ for each COC and each route of 
exposure, and hence each target organ would be less than 1. 0 - the regulatory acceptable level. 
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3.9.3.2 Construction Worker 

Carcinogenic Risk: 

As indicated in Table 3C-12(b), the cumulative IELCR is 3.92 x 10"8
, which is well below the 

regulatory acceptable level of 1 x 10-4. Since the cumulative risk is less than 1 x 10"5
, clearly the 

risk for each COC and routes of exposure is less than 1 x w-s - the regulatory acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 3C-12(b}, the cumulative HI is 0.047, which is well below the regulatory 
acceptable level of 1.0. Since the cumulative HI is less than 1, the HQ for each COC and each 
route of exposure, and hence each target organ would be less than 1.0- the regulatory acceptable 
level. 

3.10 ECOLOGICAL RISK 

The only potential ecological receptor in the area is Coldwater Creek, which flows north about 
2,500 feet to the east of Area 2. There are no known unpermitted conduits present that could 
carry impacts from Area 2 to Coldwater Creek. Considering the geology, groundwater flow 
characteristics and the chemical types and concentrations of impacts in Area 2, it is not likely that 
migration of impacts from Area 2 to Coldwater Creek will occur. Quantitative evaluation ofthis 
pathway is presented in an addendum to this risk assessment. The Tier 1 ecological screening 
checklists have been completed for this Area, and are presented as Attachment 3-A and 
Attachment 3-B. These checklists identified no potential ecological receptors or issues. 

3.11 CONCLUSIONS 

Carcinogenic and non-carcinogenic risks to the non-residential worker and construction worker 
were calculated for each Sub-area. Key conclusions of the risk evaluation are: 

Sub-area 2A 

The cumulative non-carcinogenic risk for the non-residential worker exceeded the target risk. 
The primary contributor to the risk was indoor inhalation of TPH-GRO and TPH-DRO from 
groundwater. The calculated carcinogenic risk for the non-residential worker was below the 
acceptable target risk. The calculated risks for all the COCs and all potentially complete routes of 
exposure for the construction worker are below the acceptable target risks. 

Sub-area 2B 

The cumulative non-carcinogenic risk for the non-residential worker exceeded the target risk. 
The primary contributor to the risk was indoor inhalation of aliphatics C12- C16, aliphatics C16 
- C21, and aliphatics C21- C35 from groundwater. The calculated carcinogenic risk for the non­
residential worker was below the acceptable target risk. 

The cumulative non-carcinogenic risk for the construction worker exceeded the target risk. The 
primary contributor to the risk was dermal contact of tetrachloroethene in groundwater. The 
carcinogenic risk oftetrachloroethene exceeded the target risk for dermal contact of groundwater . 
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Sub-area 2C 

The calculated risks for all the COCs and all potentially complete routes of exposure for the 

construction worker and the non-residential worker are below the acceptable target risks . 
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Sub-area 
Number 

B25 2C 
B31 2A 
B32 2A 

Notes: 

• 
Table3-1 · 

Summary of Underground Storage Tanks (USTs) Present ffistorically within Area 2: Demolished Area 

Boeing Tract 1, St. Louis, Missouri 

Location 
Volume 

Contents Construction Material Year Installed 
(Gallons) 

NWEC of Bid~. 45 335 Diesel Sin~Ie Wall Steel 1958 

NWEC of Building 45K 4380 WasteJP-4 Fiberglass Reinforced Plastic 1983 

NWEC of Building 51 6000 Solvents Single Wall Steel 1977 

• 
Status Comments 

Removed 1987 Excavated 
Removed 1993 Excavated 
Removed 1986 Excavated 

Two former 15,000 gallon ASTs for fuel oil storage were located north of Building 48 and west of Building 48A and distribution lines ran east-west along the south side of Building 

51 (MACTEC, 2004). 

14 USTs owned by Airport Terminal Services located off-site to the west of Area 2 containing gasoline and ranging in size for 1,000 gallons to 20,000 gallons (MACTEC, 2004). 
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Table 3-2 
Soil Boring Information for Area 2: Demolished Area 

Boeing Tract 1, St. Louis, Missouri 

SUB-AREA2A SUB-AREA2B SUB-AREA2C 
Boring Date Drilled Boring Date Drilled Boring Date Drilled 

1 6/28/1988 SIA-l 111111994 B48E1 7/23/2003 
2 6/28/1988 51B-1 11/1/1994 B48S1 11/14/2002 . 
3 6/28(1988 52-H19-S 7/1/1995 B48S10 1112112002 

52-1 111111994 52-H19-S2 7/1/1995 B48Sll 6/30/2003 
52-2 111111994 52-Hl9-SE 7/111995 B48S2 11115/2002 
B-7 1/10/2002 B4811 11/11/2002 B48S3 11/15/2002 
B-8 1110/2002 B4812 11/11/2002 B48S4D NA 
B-27 1/10/2002 B48N1 1111112002 B48SS 11119/2002 

B-2002 10/9/2001 H-12E 12/6/1993 B48S6 11/19/2002 
B51W1 7/212003 H-12 Drain 12/6/1993 B48S7 11120/2002 
B51W2 7/2/2003 H-12S 12/6/1993 B48S8 11120/2002 
BS1W3 7/23/2002 H-19E 12/6/1993 B48S9 11121/2002 
BS1W4 7/23/2002 H-19N 12/6/1993 
Sidewall 8/10/1993 H-19S 12/6/1993 
U-Tank 8/10/1993 H-19W 12/6/1993 

MW-7S 12/4/2000 
· S17B1 NA 

S17Bl0 NA 
S17Bll NA 

S17B12(MW10S) NA 
S17Bl3 NA 

S17B14(MW10S) NA 
S17B15 NA 
S17B16 NA 
S17B17 NA 
S17B18 NA 
S17B2 NA 

S17B20 NA 
S17B3 NA 
S17B4 NA 
S17BS NA 
Sl7B6 NA 
S17B7 NA 
S17B8 NA 
S17B9 NA 
SB-1 2/4/1998 
SB-10 4/20/1998 
SB-12 12/4/2000 
SB-13 12/4/2000 
SB-15 12/4/2000 
SB-16 12/4/2000 
SB-17 12/5/2000 
SB-18 12/5/2000 
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SUB-AREA2A 

Table3-2 
Soil Boring Information for Area 2: Demolished Area 

Boeing Tract 1, St. Louis, Missouri 

SUB-AREA2B SUB-AREA2C 

Boring Date Drilled Boring Date Drilled Boring Date Drilled 
SB-2 2/4/1998 

SB-20 12/6/2000 
SB-21 9/5/2001 
SB-22 9/5/2001 
SB-23 9/5/2001 
SB-24 9/5/2001 
SB-25 9/5/2001 
SB-26 9/5/2001 
SB-27 9/5/2001 
SB-28 9/5/2001 
SB-29 9/6/2001 
SB-3 2/4/1998 

SB-30 9/6/2001 
SB-31 9/6/2001 
SB-32 9/6/2001 
SB-33 9/6/2001 
SB-34 9/6/2001 
SB-35 10/15/2001 
SB-36 10/15/2001 
SB-37 10/15/2001 
SB-38 10/15/2001 
SB-39 10/15/2001 
SB-4 2/411998 
SB-40 10/15/2001 
SB-5 2/4/1998 
SB-6 2/5/1998 
SB-7 2/6/1998 
SB-8 2/611998 
SB-9 4/2111998 
TP-5 12/4/2000 

Note: 
NA: Not available 
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• 
Monitoring Diameter 

Sub-area 
WeD 

(inches) 
MW-A6 2A 2 
MW-A7 2A 2 
~-AS 2A 2 
~-A16 2A 2 

Mw-A19 2A 2 
MW-51 2B 2 
MW-6S 2B 2 
MW-7S 2B 4 
~-lOS 2B 2 
~-llD 2B 2 
Mw-111 2B 2 
MW-llS 2B 2 
TP-6 2B 1 
MW-81 2B 2 
MW-8S 2B 2 
~-9S 2B 2 
~-AIO 2C 2 
Mw-A11 2C 2 
MW-A12 2C 2 
MW-A13 2C 2 
MW-A? 2C 2 
~-A20 2C 2 

Notes: 
no: No free product observed historically 
yes: Free product observed historically 
NA: No information available 
fi bgs: Feet below ground surface 
ft: Feet 

• 
Table3-3 

Monitoring WeD Information within Area 2: Demolished Area 
Boeing Tract 1, St. Louis, Missouri 

Screened Total 
InstaUation #of Times Last Time 

Interval Depth Status 
(ft b~s) (ft) 

Date Sampled Sampled 

2.5-12.5 15 7114/1989 Inactive NA 6/30/1998 

2.5-12.5 15 7/14/1989 Inactive 2 6/30/1998 

2.5-12.5 15 7/17/1989 Inactive 2 7/26/2001 

2.5-12.5 13 8/3/1989 Inactive 8 6130/1998 

2.5-12.5 12.5 sn/1989 Inactive 7 6/30/1998 

32.0-42.0 45 4/2111998 Active 11 6/27/2003 
. 5.0-15.0 15 4/20/1998 Active 7 6/19/2003 

3.0-15.0 16 12/5/2000 Active 7 6/19/2003 

5.0-15.0 16 12/12/2000 Active 7 6/17/2003 

64.0-74.0 75.25 12/18/2000 Active 10 6/26/2003 

32.0-40.0 40 12/13/2000 Active 10 6/25/2003 

6.5-16.5 16.5 12/12/2000 .Active 10 6/17/2003 
6.0-16.0 16 9/5/2001 Active 8 6/17/2003 

32.0-40.0 40 12/18/2000 Active 10 6/26/2003 

8.0-16.0 16 12/18/2000 Active 10 6/19/2003 

6.0-16.0 16 12/20/2000 Active 10 6/27/2003 

4.5-14.5 15 7/18/1989 Inactive 7 4/30/2002 

8.5-18.5 19 7/19/1989 Inactive NA 4/30/2002 

4.5-f4.5 15 8/2/1989 Active 7 4/30/2002 

4.5-14.5 15 8/2/1989 Active 13 3/20/2003 

4.5-14.5 15 7/17/1989 Inactive NA N/A 

8.5-18.5 19 8nl1989 Inactive NA N/A 

The thickness of free product is tabulated in Table 3-3(a) 

September 2004 

• 
Free Product 

Free Product 
Observed Since 

at Installation 1992 
No No 
No No 
No No 
No No 

Yes No 
No No 
No No 
No No 
Yes. Yes 
No No 
No No 
No No 
Yes Yes 
No No 
No No 
Yes Yes 
No Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes N/A 
No Yes 
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Seplember 2004 

Soli Samples Used In A ••race Coneenl~·atlons In Area 2.: Demollshtd Area 
Boel~~~: Tract!, St. Louis, Missouri 

Volatile 
Orpnlc 

Ccimpounds 

Total 
P<tnleum 

Hydrocarbons 

Nen-Resld<nllal I ~ I Non-Resldenllll 
Woricer Wori<er Wori<er 

Cansuu:llon 
Wari<er 

8SIWI-6 I8SIWI-6 
8SIW2-6 l8SIW2-6 
BSIW4-6 IBSIW3-12 
:2 .. 1 (0-ll IBSIW4-6 

lA 152-2 10-1) 152-1 (0-1 
87 SZ-210-1 
88 187 
8-200216-7.5) 188 

8·2002 (6-7.S 
1A'1'(0:.1>· IS1A-1 <0-1r 
18'r(0-1) _. 'ISJB..t (0-1) 

IS1A,I (1-2) ·· .: .:ISIA•I (l-2) 

I518;1(1C2). -· .. IS1B-I (1-2) 
ISll'I·Z:S::.~IMw-7S-,14 

'"58;10 . ....-S" .. ·ls8~1 16-17 
ISB;2·3~1s:· · IS8-I-~ 

i1SB'20,7 · · • l58't2.5-4 D. 
..158-25-6. . ·ISB-10-lHS 
1s~m----. -~~Js8:m4's · 
~141 • ,: . 158-13-'J 
IS11'3S;6 --.... ::.'' .. 158-15-9 

1!;4,6''1 :. : . · · SB-16-9. 
IS~l-'5 S$.1'. _:. · l58,1NO 

. ·ss,7,3:S;,l.Sc .-158>18'11' · 
'JS8'"8i~7'. · .. :c (ss:'lll"l5. 

ll!·Soo7 158-2 11-12.5 
· ., ·o5s-2 3-C.S 

·.·158-20-IS 
. · ····: 158-20-7 . 

2a y,: .·::: .. ·15n-21.:a 
· ... ":· . ....... •5~8-
;:. : "· .~158!2341 
": '·• :·,,- . ·. l5s;.:u,s __ · 
.•.•. .. .158-25,6 

· 'o -.. :.. . ·ISS.:29-8. 
''SB-3 .. 10~-li.S 

r,·. < ":,' -.---:_-': 'ISB-30-6". 
-;,.. ·:·IS8031-6 

158,35-6 
.. SB-4-li.S;I3.S 
· •S8-41.C,.16 

.:':· ••58-4·6-7 
SB-Sl.C,.16. 
ISB-55.Soo7. 

:; -.- 58-6 9.5-11· . 
5B-7.3.S..,4.S 

''58·7 ?S'l!.s .... , 
·•594 11.S,I2.5 

S8C86-'l: .. 
.• TP-S-15 
11'.5-7 • 

848EI-8 
848SI-6 

848S3-10 

2.C 848SS-6 
84857-7 
848S8-7 

"""' :-.. -.·:-r.aa))W1)11eMt~ 

8SIW2-6 8SIW2-6 
8-71aa 8-71na 
8-~ 11-8(~ 

B-271na 8-271na 
8-2002 16-7.S 8-2002 !6-7.S 

158-20-7 . · •158'15'9! -. 
ISB-25-6· SB-'16-9 
158·~- ISB,-20,15: ·.. . 

.ISB-30-6 -ISB-20-7 .. · 
1~31~ iS~21-8" 
~33-7 'SB;22-8-· 

ISB-S S.S-7. ~~23!.8.::": 

iS8'24-8' '··· 
• _,58-25-6'' ·· 
. :'.:ISB:-26-6>:: 

:IS8'2Nk 
>ISJi!2U:•., 

·._-·:o.~~::·': ... · ... 
158-31-6 

·.ISS.32J.8· . · 
58'33-7 •". 

,,SB-:U,S ·. 
. · .JSS.:SScS-7 
.. ,SB;6 9.5-11 

,··· ~·. 

.. :.~: '··· 

... ·.·. 

848511-3 848510-7 

848511-3 
84851-6 

84853-10 
84855-6 

84857-7 
848S8-7 
84859-8 

Polynuclear Aromatk: Hydrocarbons 
PoiJdtlorinattd 

Biphenyls 
Metals 

Nen-Resldenllll 
Woricer 

.--.,:>-<:..--
-:;r-c.· .. --.. -~-.. -
-:>-...::_--.-
-:>-<..· .. -
-:>-<:.--

- -----~-
-::::r-c.· .. -
~:.:;--c:.-:::. 

-:~----· 
-:~-:.--. 

-:>-<.:..-
- .. -.::.-.c.:;-;-. --.. :;.-c.---
:-;>-<._-_~ 

~::ii-c.:~ 

"':"'-..... .::::r-c..:."""':· 

---~ .. ::--c.-:.-
~:.~-..~ 

~ .. ~:.~-~: 
.:-~~~::~-

c:~=~·:::-.. 
,· -:~ .. -.=r-c::.-

Conslnxllan 
Weiker 

-:;:.-c:.-..-=. 
- .. -.;:r-c.-.. -
-.o.;;;;<:--= 
---=~----;;;iii' 

-:.::r-c..:-
-:>--<.--.. -
----~----­

....... >-<. __ --· ~~~ 
--~--::... 
-:~::::'.: 

-=~--7.-·•. 

Nen-,ReslilaiUal 
Weli<er . 

·-..:~:.:-

-:.:~<.::: 
-~~ 

-..:~-.r:::-

..:.~.:.. 

-~:: 
.. -~=.:: 
~~~ ·• .;,.;;-..-

·.:~"7:.:~-

\-:::!:::~--. 
L.:~';"i:~~ 

"-.. -~:-=.-.:.-1 ,'.~::.:.~::.---
-:::;,. .. :;c;:;.:t;~::;~:::: 
..,..:~"':"i·. h.':::i:-::.ioot=C" 
-:~~~- =1~:-:..~~:..-
-:~:~--~·t: ~~~.:..--
-~~~~- ~:·s~~=:r-

. ~.:~:~·.::-~1:::__-ry_;.~::;-: 
-:~:"Z.-'':1~2~~:.. 

---."":':~:~t .. t;::_~.::~z:-· 
.-:-:~-c;:;. ~~:~~z:r_;~ 

·---;~~~---. 

Censlnxllan 
Wari<er 

Non-Resltknllall Conslnidlon 
Woricer Wori<er 

-:;.:-......-=.:.::: 152-1 (0-1 SZ·I !0-1 
-:;..,.....,.,.~:~m,l_tl-2 52-I 11-2 
.;.~-=.:::.:. 152-i{0-1 52-210-1 

-:;.,_..::.:;::-~ tsl-2 (1-2 52-2 (1-2 
8SIW3-12 
~ 

-:.:.~.::.:.:.: IBSIW4-6 
--=. -=---=:: 
_;~-r-::.. .. 
,;""::-~::---.. -~:::-

·-:.:.~-:.-..:.::.:.-ISIA'I (0:.1) IS1A·1 (0-1) 
· ;.:..,.._.:::_:: JSi~l(().i1) ' IS18,1 (0,:1) 

-...:~-==.::: 1A·1 U-2). ·. . IslA~ I U'2l . 
~~ ------..:.~- IB-1 (1-2) -1518·1 (1·2) 

--:.:.~..::-::::2 ISB-U:S~:.: · :· IS8-11H3 · 
-:.:.::.,..;..:,:::.:"ls&:l z.s,;{D ·IS8•116-17 
-::;........-=:t;"~23-4.5 . ~ ISB·l~:·. 

-::~.:.::.:.:-lss4 6;<7 .. • ISB;.l'l.S-4-D 
··-;;-=--:..;.:'.::::_::-tH-19·YN,(O:S'Ili5B·2~11·.12.5 
-;;....,..r:.:.:::::~.I!A9::S,.;t<(O:S-J) I58-2:3-4.S . 
--~~~=-lft19-N-A.(di$1) IS8'3'IO;H1S. 

.;.-:-;.;,-.==::::;_ IH;19-B-8 (IJ.S .. J) ISB-4·'11.S-13:S 

-::::~:r-c.:.~ .. -~ ':"';~:;;:;:, ', k ~z;:~.:::~ :I . .:.:::::=----..::::: ·IH,l2'B-'B ll.5C3) 158,5.14-16' 
- -----.. ---

.~--~:.:::;-.::. .. . "-}~':..2;_: [;._:_:::.~<::::· -:::~.:::::- IH'Iz.S:K<OS•1l IH,19:w.~.(O.S'l) 
~ .. "'.=:!'-<::.- ---:--;~:~:""'lt·:.:..~~:i.-:· :::.~.::::::: IH'i2cS-a:u:s'3l 'IH,I!I'S'A"'<o:s~•> 
-:-;>--<.:.- ,....,:~:;::::_. '':-~~~ -, .. _~,.:r:.:::::_::-tH-12 .. DIWN Jif-19;N·A'(0.SCI) 
-=---:>-<..:.- ,-:::_·~~~-- \·::::::::::r.~-~:: .. -----~=-
-.:~· .. - . --=~":Z. .. ~· ._..::::~~ .,._:::;-:--~::-

-·~::::.::r-.c:.:.~ ~=~-;;.2~;: :r:-:?-:0::~~~- -·--:-:~-:-..:.~:::. 

--·~s:~~:J:::;z~==- -~><:.:: 
':"'"..;~:te·: ~ . _ ..... :;,.~:.::· ::~~~?.·· 

~.::r-<.--~.~ :·,-=-:~::::.• !:.~~~.::::·· .1{ --.;~·-
:-:~::::.~:-:r::.::-~:'!;·. J;--:_:;::~;;..."!~.' . ~~.::-· 
:-:.:;......:.·::::::r._-_::-:~--~";";J:'-:,:;.;.~::::::1":::=.=...-::.::: 

~ -~.:~·.-:::,:F_:,;;.-~:.:::~ :1·-~~-=;:-,r-.:::r.vc..:::=.>-.:::. 

'~~-·~·~.:;~~:~·.:z.·~----•~-::7.?:;~~;;.~.::..: . .J~·~~==-
'""::=.-:.· .. ::.·:;r:-~.:-:~~-'::~"TT'-~?;::~::;:: . -::.~-z:-.:... .. 
--.5?-<.::.~~::r:-:~ .... ~:-z }1/:::::::.:.~<--.:...~ ·::.:~::-
-.:;,..,.c.:::;:::-l~:"c:;:.:-:,.:.:'::;: .. l·.c -;;:::t~o:-=:- .~-:::;:~._,;;-:...-··-: .. 
-:-::;.-c:::::::.·-p';::::~-::r:...·_-1~~~~0:::-' -.:::.~~-
-:~:::., :!.:,:;::.-...-;-.::_· __ h_,::j;~.:.:;;--= 1--.:...:::;~..::-.;.:::-
-:-;,::;..;c.:--· .·-:.:~:-..-;:: -.. ..;~;::;:';:' ::.:~.:.::-:. 
---~;r::.:-:- -:,.,..<.:.':::'.T.:::;~:::::.:,I::::::.:?~.:::. 
··-:>-eo:- ~'::!:>~~7 -,1;:__.'-~~.:::.:.:: l._.t.;..~<::: .; 
~-~~ .... -= .. -~~-:==~~-= 1:._ ·.:--.:.>-.:-::.:.7" -.:::~:::--· 
-:.:..--c.:::.-: L.::-:~~~~- k.:::r::'?·~::i- I ~ • .;;.~.::: 
:-;;....-:,·.::.·.-17:=~~:'].-";:::;~.::::,;_~-·-.:.::::.~-=:.:' 

-:-.:.::•-c:::.:;,·~
7

E·.:.::-:~·.::- '· 1•: _:;:~::::~ :.1. _:::;.:.;o.-.:.; 
-:.>-:.·.::::-:-r- ·=-:~·,::-::~:_ ._:;:-:;~.::- ·---..:.~~~. 
-.:~::- ~~'"'_'"":"' . --~--=--c.::.:::. =---~~~-=-.-:· ·.= ... ,::.:..:.c:-::: .. T ·::_.::::r:<.:~ 

=:::-c.::. 
·_:-::;-c..:::. 
~:; ..... :=:-~::: 
·;-.. "".::=--c.::.. 
--=: :=:-<. ::: 
·.:-:.::=--c..'".:.. 
:;::;::.-c:..·.-

·=-"">--<."_ .. ·-=-~:=:-c.-.-:_· 

=:>-=-:7._· --- .. .:::z--..-c:. ... _ -· . ,:-.... ;r-c.::.:. 
:;:>--<-"'_..-.. ·-__ :>-<..._-

.. _...:~:.:- -::.~·-==:.~ 
;;..:.~z.:-~ .. ;~~=---.. 

·-;;,....-..:.":'.:_T_::::::,.....::-.:.::.:_ I848EI-8 

:::><::: ·::: ~--:-::-::: 
:::~....:-:-=.:: :::~...:::::: 
:::~-::-::: :::~;-----

:::~----·-.. :::.~....:-:-.:.:: 

:::~-.:-:-.:.:: :::~~=---
:::~::: :::~~.::: 
..:~~.:.:: -...:.~..::::: 

·_-:_ 

H·19,E-B (0-SCI) 
H-19'5-A (2.5·3)· 

. ·• IH-12'&-" <o:s;n· 
ii'I:Z.S,B (2$3)· 

· '. ,IH;tl'S-A' <lf.s-n: 
IH42:.S.:8'(2.$l3). 
Ho1:Z.DRAJN·, 

. ~.~ 

848EI-8 

• 

MACTEC 
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Table 3A·S(a) 
Soil Constituents Average Concentrations for VOCs in Sub-area 2A: Demolished Area 

' T 1 S L ' M' i Boemg ract t, L OUJS, JSSOUr 
vo·cs 

:. -~ .. 

. · 
' . · ~ ' f;l;;j 

' ·.~ 0. =: 0 
Sample ID 0 

·~· .·'' :;J 
.~· ·s 
~ ·~ ·~ 

0 ~ 
~ = f;lil 

0 ~· . i .· 
IS ~ ~ ~· u .~ .. .Q .... JQ .. ·~ 

Non· Re~icJ~ntiill Worket: ... . . .. . .. 
B51Wl-6 25 4.3 25 0.5 
B51W2-6 25 NA 25 NA 
B51W4-6 2.5 2.5 2.5 5.3 
Sidewall (na) 2500 NA 2500 ND 
52-1 (0-1) ND NA ND ND 
52-2 (0-1) ND NA ND ND 
B-7 (na) 102 NA 25 NA 
B-8 (na) 218 NA 28 NA 
B-2002 (6-7.5) 225 NA 25 NA 

Average Concentration • 
Only Samples With 442.5 3.4 375.786 2.9 

VOC Detections 

Coqst~ction Wor~er , . . .. : .. 

B51Wl-6 25 4.3 25 0.5 
B51W2-6 25 NA 25 NA 
B51W3-12 2.5 2.5 2.5 4.8 
B51W4-6 2.5 2.5 2.5 5.3 
Utank (na) 2500 NA 2500 ND 
Sidewall (na) 2500 NA 2500 ND 
52-1 (0-1) ND NA ND ND 
52-2 (0~1) ND NA ND ND 
B-7 (na) 102 NA 25 NA 
B-8 (na) 218 NA 28 NA 
B-2002 (6-7.5)_ 225 NA 25 NA 

Average Concentration • 
Only Samples With 622.22 3.10 570.33 3.53 

VOC Detections 

Notes: 

uglkg - micrograms per kilogram 
Groundwater table is al a deplh of 7 feel below ground surface (bgs) for area. 
Non Residential Worker- above groundwater table in lhe area 
Conslruclion Worker- above a deplh of 20 feel bgs 
VOCs- Volalile Organic Compounds 
na - not available 
NA • Not Analyzed 

ND - Not Delcclcd 
Bold indicates a delcclion 

' 

.• 

·~ 
·~ ' ~ .foe 

.~ ..:I •. f;l;;j 

~ < E-1 f;l;;j 0 0 0 E-1 s ·~ 

~ 
0 ~ 

.~ ~ 
u 

·~ ..:I 
. ·. ·~ 0 .E=i 

.. 

0.5 25 0.5 25 
NA 25 NA 90 
3.9 2.5 2.5 2.5 
ND ·57 ND NA 
12 ND ND NA 
26 ND ND NA 

NA 5.3 NA NA 
NA 5 NA NA 
NA 13 NA NA 

1o.6 18.971 39.167 

0.5 25 0:5 25 
NA 25 NA 9() 
10 2.6 2.6 2.5 

3.9 2.5 2.5 2.5 
ND 472 ND NA 
ND 57 ND NA 
12 ND ND NA 
26 ND ND NA 

NA 5.3 NA NA 
NA 5 NA NA 
NA 13 NA NA 

10.48 67.49 1.87 30.00 
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Table 3A-5(b) 

Soil Constituents Average Concentrations for TPHs in Sub-area 2A: Demolished Area Non-Residential Worker 
· Boein~ Tract 1, St. Louis, Missouri 

Constituent 
Fractions 

TJ:»IJ..;DitO 
8/10/1993 
7/2/2003 
7/23/2003 

7/2/2003. 
7/23/2003 

TPH-OR;Q 
7/212003 
7/23/2003 

Notes: 

B51W2-6 B-7 (na) B..S(na) . 6-27 (li!t) B-2002 (6-7.~) 

. . .. ~ : . -

NA NA NA NA NA 
2,500 4,780 12.100 3,215 45,920 

NA NA NA NA NA 
2,~00. 

27,000 4,640 10,400 5,000 15,100 
. NA NA NA NA NA 

2500 NA NA NA NA 
NA NA NA NA NA 

2,5()0 
.. 

·' .. . ~ . - '·· '- ~. · ... : . 

Groundwater table is ara depth of 7 feet below ground surface (bgs) for area. 
Non Residential Worker- above groundwater table in the.area 

Construction Worker- above a depth of 20 _feet bgs 

uglkg - micrograms per kilogram 

TPH - Total petroleum hydrocarbon 

ORO - Diesel range Ot-ganic 

GRO - Gasoline range organic 

ORO - Oil range organic 

Bold indicates a detection 

NA - Not analyzed 

l of2 

Side Wan 

640,000 
NA 
NA 

NA 
NA 

N~ 
NA 

Overali 
Area 

Average 

(~Wkg) 

• 
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Table 3A-5(b) 

Soil Constituents Average Concentrations for TPHs in Sub-area 2A: Demolished Area CQnstruction Worker 
Boeing Tract 1, St. Louis, Missouri 

Constituent 
Fractions 

B51W2..() B-7 (na) B-8 (nll) · B~27 (na) B-2002 (6-7.5) U'Falik SideWall 

TPH•DRO. 
8/10/1993 NA NA NA 
7/2/2003 . 2,500 4,780 12,100 
7/23/2003 NA NA NA 

. 4~'5.90 .. .'. 
. . 

4,78.Q. 12,1QO, .. 
·' 

7/2/2003 27,000 4,640 10,400 
7/23/2003 NA NA NA 

TPH-ORO 
7/2/2003 2,500 NA NA 
7/23/2003 NA NA NA 
.1\,VERAGE TJ?H ·OR@ .. 

Notes: 

Groundwater table is at a depth of7 feet below ground surface (bgs) for area. 

Non Residential Worker - above groundwater table in the area 

Coosttuction Worker - above a depth of 20 feet bgs 

ug/kg - micrograms per kilogram 

1PH -Total petroleum hydrocarbon 

DRO - Diesel range organic 

GRO- Gasoline range organic 

ORO - Oil range organic 

Bold indicates a detection 

NA - Not analyzed 

September 2004 

NA NA 14,890,000 640,000 
3,215 45,920 NA NA 

NA NA NA . NA 

3;~J5.· . . ' 

5,000 15,100 NA NA 
NA NA NA NA 

NA NA NA NA 
NA NA NA NA 

... ~ .. ·-·;~ .. ' .•· . 
. . -~- . ·- -· 

2of2 

Overall 
Area. 

Averag~ 

.(~) 
TPH;, DI!O 

• 

MACTEC 



• 
SampleiD 

~ ~ 

1 ~ 
2·1 (0.1) 14.200.1111 3.4011 

2·1 1-2 17,480,110G 3~31 

2·2 (0-l) 14.200.GOCI 4.950 

2-2 1·2 lB.fiO.OOO l 60 
BSIW4-6 NA NA 

Averace c. ......... ~~oa. 
()lily Samples Willi 16,175.000 3,785 
MetalsDelec:llom -................... lilopwa 

-toblcisctaM,dofll7fedlodow ....... ...r-(lp)for.,.. 

Noll Rc:sWcaUl Werta -HeM: gou4waa &IItie ill lhc ~ 

c..u.nmo. w-·...,.•Modoof20fed•p 
NA·No<~ 

SampleiD 

~ ~-
0 

.~ ~ 
2-1 (0.1) 14,280,11 3,480 

2·1 1-2 17,4410,11 3,630 
2-2(0-1 14.280.1141 4.950 

2·2 1-2 18,980,11 3160 

BSIWJ-12 NA NA 
BSIWU l'I_A NA 

Averace Cc>Mulradoa • 
Oaly Samples Willi 1',17S,OOO 3,785 

Metals Detecdoas -..,., .............. tilapml 

_ .............. fll7 """""" ....... ouface(\p)f« .... 

n--lidw.m. . ....,..............,...., ..... ... 
c....-w-....... .,.or20fo<l'P 
IIA·Nol~ 

Sep!ember 2004 

C) 

j ~ 
~ 

31701 201.000 
34,5011 l54,80CJ 

AMO 119.800 
19.900 173.000 

NA NA 

38,8'75 189,251 

u 

~: I 
31780 20110G 
34,50 l54N41 

AAO 119 1111 
1930 173110Cl 

N NA 
NA NA 

38,8'75 189,251 

Boelao! Trad I SL Louis. Mlssotui 

Metals 
(~ 

~ ~ ~ 
~ ~ ~ 

:::! ~· co: ~ 
® ~ 

w 

/3, -~ 
II. 

~· .. II. -~ = e ·o . u. 
1.131 243.!1 1.408.1011 ., ... 4,560 15,180 1U80.oot :ZUtcl 1.910.801 

1,l7t 243.5 3710800 17,5011 11,2011 13..180 1f,AI,CIOCI li,5CMI _l,l501011 

943 _%,110 l',oeG"" 28,201 4,420 tl,IOCI 21,910,800 140,80( 7,510100 

1.11M 243.!1 5,050800 15,800 4,320 13,800 :Z1,600,000 l2,60G 2.56f,IOO 

NA NA NA NA NA NA NA 8530 NA 

1,106 738 8,3417,5011 17,480 6,1l5 33,525 19,4l5,801 46,166 l,fOO,HO 

Table lA·S(<) 

SeiiC.asdtueals Averace C.DCO!radom forMetalslaSob4fta 2.A: Demolisbed Area,<Aaslnodioa Wertcer 

Bod"!: Trad 1 SL Louis, MiSsoarl 

Metals 
c..2ni: 

~ ~ ~ ; ~ ..l ~ 
co: ~ 

~ ~ 
Co2 

u II. z 
.3._ ~ g .. II. 0 " 

= 
e 8 !!! s 

1.130 243.!1 8.400,CIOCI 1UIO 4.560 15.110 14 19,200 1 lSO,GIO 

1,271 243.!1 3710,1041 17,5011 11,210 u,ooe 19 38,500 ~ 50,100 

943 1.190 16.-.INMI 20.210 4.421 tl.IOI 21 140110 7 11800 

1,GIIG 243.!1 5.1)51110 15,1110 4,llt 13'000 21 2.2,600 l,560,80CJ 

NA NA NA NA NA NA NA 7810 NA 
NA NA NA NA NA NA NA 8530 NA 

1,1H 730 8,307,5011 17,400 6,125 33,525 1t,425,100 lt,77l 3,610,800 

• 
Co2 

~ ~ ~ ~ 
..l ·~ ~ ~ 1· !:l C) 

1 ]_ ~ ~ ~- ]_ 
14l.Gtcl 33 15.zet 1.U0.808 l.f31.000 l:Z.SOO 45AIICI 

'13,80CJ 26 1!1,900 1180,ell0 1,830.000 39,300 44,1tcl 

24~ 112 1~ l.%10.808 1.340.080 34_.!_80 21~ 

444,oofl 23 13.'00 1,140,000 l.SSOMO liMO 38.00C 
NA ·NA NA NA NA NA N 

362,250 49 15,750 1,427,500 1,920,GH 34,375 86,675 

~ ~ ·~ > 
8 ..l 

~ ~ 
~ 

!:l ·~ C) 

i ~ - ~-
Q -~ 

- ~ Sl -~ 
143 HMl 33 15,200 1,260,000 2,930,000 ll,SOO 45,60Ci 

,13 HMl 26 lt.!IOG 1,100_MCI 1~ lf~ 44,11Ni 

249 MM! 112 14.100 l.%18110 1.340.000 34.100 219.t0CJ 

444HMl 23 ·~ 
1140_,IICI!I 1,5118,00CJ 31,600 l8,81Ni 

N NA N NA NA NA N 
NA NA NA N NA N N 

361,250 49 15,750 1,427,500 1,920,001 34,375 86,675 

MACTEC 
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• 

• 

Table 3A-7(a) 
Groundwater Constituents Average Concentrations for VOCs in Sub-area 2A: 

Average 

Notes: 

Only Samples With 
VOC Detections 

u[¥'1- micrograms per liter 

VOCs- Volatile Organic Compounds 

NA- Not Analyzed 

Demolished Area 
St. 

220.35 34 7 

ii&Eiiii~l!all!llli&lmil~lm~!i!i!i!i!!i!i!i1i!i!i!i1!ii!i!!IIl!Ii!ii 
Bold indicates a detection 

September 2004 

5.5 4.15 24.33 81 

MACTEC 



• 
SampleiD ! 

-~ . 

! ~ -~-
; ~ 

!B· 
ss: 
58· 

).7 ,rl, 

iB· I.S·7 
iB· I.S-4. 
iB· 
11'· 

lr~~~:: l,1Zl.l5 

:Worker 

• 
~B-11: 
~B-IB· 
~8·2 -12.5 
ss-: !-4.S 
SB 

;e.• cs~ T 
iB·: w 
~B·: 

IH 
-16 40 

27,0 

. I.S 
I.S 

1.5-12.5 

TP·S·I 
2l 2l 

""-""'-~ic~~ .. li.JJ 23.33 J,GJUJ 

Tllhlr 3B·S!al 
Soil Consti1uonu 1t. rrrasc Coamurallom for VOC.Io Sub-aroalB: Dcmollslxd lt.roa 

Borlna Trad I, SL Louis, Mls!;ou 

li e 

ffi I ~ 
! 

·l· ; I . : l ~--. -'~ 
I'IA I'ID 
I'IA ND 
I'IA NU 
NA 
NA 

N NA 
NA 

N• 

6, 

NJ 
2.: 

_N~ 

N~ _ll 
s; 

5( S( 

3G.7l 171.36 53.37 99.00 1,315.71 

N~ _Ill[ 

1'1~ _NI 
_1!1 

I'll 

II 

68,1 
N. N 
N N 

1.91 

4, 
6, 

II~ 

N 
N 
N 

3. N 
57. 4! ... 

2l 2l S( 

20.6.' .50 1•36.40 3,705 42.33 IIIJIO 994.35 

VOC.·V"""'-"""-""' ............ ,... 
~~·~ 

VI 

t: 
ND 
ND 
NC 
I'ID 
N. 
N~ 

N 

& 
12. 
2. 

.l'l: 

14.17 435.50 

N 
I'll 

N _N, 
_Ni 

2 .. 

2, 

2l 

5ll.ll 154..'1.' 

l I -~ .i. 

394.00 169.00 

N~ 

~ 
__!'!o 

NA 
2. .. 

~ 

lOO.lO 65.17 65.GI 

.l . i 
~ 

I ·Ill 

~-
~: ' I ~· l'·l j _i ! I i g 

NA . lliU,UOO 

~ ~ 
~ ~ 

~ 
~ 
~ 

2- 3. 3. 
~ 3. 

~ 

~ 

.,700,0011 

PJ.JJ 179.00 117,193 15.46 If .SO 1243." 21.1 I 137.17 

~ 
~ 

5. 

'· !!1, 
:14. 
J~ 

9,JUUI I. 14. 
N, 

11,1 N. 

10 

_>j 

__.!,! 

~ 
~ 9l 9! 

3,0 

~ 

NA 3. 
NA ~ '.lOI 181 _.._. ,700,0011 :z. 

47.11 113A3 ll4,l45.37 "'· 791469.0 6811.31 39.45 507.4 

MACTEC 



• Tabl.(b) 
Soil Constituents Average Concentrations for TPHS in Sub-area 28: Demolished Area Non-Residential Worker 

oeme: rae L, ws, assoun. B . T t 1 St. Lo . M:· . 

ConStituent SB-26-6 
Fractions SB-20-7 SB-25-6 

TPil-DRO 
21511998 NA NA NA 
1214/2000 NA NA NA 
1215/2000 NA NA NA 
121612000 900,000 NA NA 
9/5/2001 NA 9.300 1.400,000 
9/612001 NA NA NA 
10/15/2001 NA NA NA 
11/1112002 NA NA NA 
AY.E~GE. 'IYJJ:~::.QJJ_Q. ..... · '900,000 9;3QQ_ 1,4(){);Q@_ 

•• I • 

! 

TPH-GRO 
215/1998 NA NA NA 
1214/2000 NA NA NA 
1215/2000 NA NA NA 
121612000 1,500 NA NA 
9/5/2001 NA 2,000 200,000 
19/612001 NA NA NA 
10/15/2001 NA NA NA 
A-YERA~lD':ep:~;:<;.:a,o· .. ·· 1,500 2;()00,_.: . ··· 2®.00Q' 
TPH-ORO··· . ·.·.· 
1214/2000 NA NA NA 
1215/2000 NA NA NA 
1216/2000 1,500 NA NA 

1915/2001 NA 2,000 200,000 
19/6/2001 NA NA NA 
10/15/2001 NA NA NA 
1111112002 NA NA NA 
IAVERAGE'~ll ~:oao . 1,500 .. 2;()®. : .. 200,0Q(f . 

Notes: 

Groundwater table is at a depth of7 feet below ground surface (bgs) for area. 

Non Residential Worker- above groundwater table in the area 

Construction Worker- above a qepth of 20 feet bgs 

ug/kg - micrograms per kilogram 

TPH -Total petroleum hydrocarbon 

.. 

: 

SB-30-6 SB-31-6 SB-33-7 

.. 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

1,400,000 110,000 5,500 
NA NA NA 
NA NA NA 

1.400.®0 .. · uo:®.U· .. -~.5®: 

NA NA NA 
NA NA NA 
NA NA .NA 
NA NA NA 
NA NA NA 

20,000 2,000 2,000 
NA NA NA 

. . .. 2(),00(} ... 2;®0' .. z.O® .. . .. ' 
.. 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

20,000 16.000 2,000 
NA NA NA 
NA NA NA 

2Q;OQO . ~ ... iC>;tiOO . ' 2.000 .. 

ORO - Diesel range org:inic 

GRO- Gasoline range organic 

ORO- Oil range organic 

Bold indicates a detection 

NA- Not analyzed 

September 2004 1 of2 

Overall 

SB-5 5.5·7 Area 
Average 

'· 
_(1}~) 

.TPa-.DRO 
_1,900,000 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

't9®.d.® .. : ' ':81:1:,$~~~---. 
.TPII.- G'R,O: 

180.000 
NA 
NA 
NA 
NA 
NA 
NA 

t~o~ooo .. · ::·. ~ ~tJ~.t,~~-: . . 
· . :wa: .. : o:Ro; 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
. ' : :i1U.a5.0.;®: · · 

• 

MACTEC 



•• 
511·15-, 1 SB-1~, s~~d l SB·~7 I sMt4 I OonodiMnt 

r....-

Pl5/1991 

,, _, 

I~ OM 
410.00 '10:<411 ~ --

112/<C/2000 

112/612000 

~/612001 
11011!!12001 

.300 ' .300 

~ 
:101 
:102 

,._ 
o........_.t.wcil ... ...,.d7r-w-,-.~.m.z 1lpfrer-. 

~~w.ta'· ... ~llllkt.6c­
~w..ta- . .._ • .,.,m .. llp 

·"'·· .-....-.... ta.-
Tl'U·To&a.l,...._.~ 

DRO·DiadfUC'Iap.ic: 
QRO.QuaiMra.pwpM 

·alO·Oii.-...­
BoWt.ic:Ma·~ 

NA·N.I..,_. 

200, 

• 
TaW. 3D·~) 

Saii~A-~farll'lfsJnsa-:ZS:IJanalllhooiA,..CanocractlanWerkor 
II< .... T<ad • St. LaaJs. Mb ..-1 

SB-22-8 58·23-8 SB·UII SJI.2S.i; sa.~ SB·D41 SB-~ l SB·-1" 
NA 

NA lti.J ~ .. .AM . ''" ,., 
NA 
NA NA 
NA NA 

... 

20, 200.• 2.1 
NA 20.00 
NA NA 

211,000 . ' <211.000 211,000 ~00 .·200,000. ~000 

Ni 

NA 
20. 20.00C "' NA 

NA 
NA 

2ol'2 

• 
1 ~·4 ~I~,I~ISB~~,I.SB4,~tt 

~ 

SB.-.; 
.. ~ 
~= 

~ 

I .AM. IIIJ ~ L 

'1;400,000 .. 110.000 ' 4: 1,900,000, '4~000 .!lt.M!i 

1110. .., 

20,1 

211,000' ~l)( 

NA 

~ 



• 
~ID 

! 
.~ 

H-19-W·ACO.S·I: ND -~ H-19·S·AIO.S·I! ND 
_ffi 

H-19-E-B (0.5·11 Nl 

~ H·I9-E-A 12.5·3) Nl 
H-12-E-A !O.S-11 Nl 
~-E-B ,s.: _!I! _2,1811 

I-I) N[ 7,7fiJ 
Jl·ll·S·B !.5·3) Nt ~1411 

Nt 5.11411 
~ll().ll 4,'790,1 a: 9-'811 
'IB·I(().Il 1,650, I2110J I,09CJ 

IA·I 11·21 .,11011, I 4.50C i,JIII 

118·111- 22.700. 4,44( 'IIIII 
11!-!2.5-4 NA 1.000 
il!-_ll.S-40 NA 1,20(1 

SB·!3-4.S ~ NA 10,001 
SB-4 6-7 NA NA 211,000 

A~~ 
ll, 735,GOCJ l,513 111.546 

Mdalslldecllons 

"""' .................. -
~\IM::ilata ... .,7r.dldlw ..... sw&cl::(\p)--. 

N.ltcrilbtidW«<:a·--peaiwawllllkia~­

~Werta'·U.W.a ... eflOfedllp ......... .....,... 

E 

~ 1 
J30 
oto _20, 

3. 

'· 
I! 

t,.t9( N[ ~ 

133.001 N[ 
133.001 N[ 
46,20( 36: 5I ·~ 21,000 I'll 1,61 I.C,SOO,O 

183.000 1.401 24: 16.400.0 
119.000 IMI 24: .uso.a 

. 210,000 J'IA 31l 
160,000 NA 32( _r~, 

310,000 NA 1181 NA 
IJ(J,OOCJ NA 33l N, 

87,719 849 1,638 12,337,500 

• • 
Table 38-S(c) 

Soli ConstllueniS A,...._ Conca1tnlllo<ls Cor Metals In Sub-area 28: ll<mollshcd Area, Nea-R<slclentlal Worlcu 
I I, SL Lou15. MJssourl 

(etols (...nQ,} 

~ 
.~ ! I ~ 

I i i ! I E ~ 
I ~ ~ ~ ~ ~ e ~ 

Nt Nt ND N1 ND Nt 3,200 ND ND ND 

Nt ND "2,260,1 ND Nt ll ND ND 1,911 ND ND ND 

Nt Nt 22.00( ND Nt lS ND Nl 

~ 
ND ND ND 

Nt N[ DOl ND N[ lS ND Nt ND ND ND 

N[ Nt 1!5( N~ Nt ND Nt 1,361 ND ND 

ND Nt 2,1)0( Nl 2l ND 3,411 ND 

ND N[ Nt 2,1)0( Nl 2l ND 380 ND 

7• ND Nt Nt 11011 Nl 2l ND 7,l(J ND 

Nil Nt Nt DOl Nl ND l90 ND 

.. lll!l Nt Nt DOl Nl ND 340 ND ND 

'ISCI 2,6641 5,65( 

~~ 
PIOCJ 

39~ 
48!,001 14.l 9,()7G 755,80( ..,, 

~ 

I 
'S7S ll, 

~ 6,0911 l,llCI """" ·15,l1001 79,000 5,490 442,000 ~ 3,430 '9,5: 

19,70CJ 9.5711 r.70CJ 30.5U0.41011 3.790.i 747.000 ~ 25.200 l.llU.OOO ,l(J .515 44. 

18.500 13.100 19.000 34.200.000 35. lllll.llOCJ L070.000 34. 31,100 992.000 ~ .515 .46.'71 47,20( 

19,000 NA NA NA 15, NA NA 15( NA N, _!,: ~ NA _N NA 

18,000 NA NA NA 8, NA N, 4841 NA N, _., 65( NA !'lA N NA 

22.00( NA NA NA 11, NA NA 5441 NA N, _1641 6S( NA NA N N, 

21,001 NA NA N• Ill, NA NA 55Cl NA NA 335 65( NA NA N N, 

25,871 6,613 11,748 18,090,000 136,143 15,625,000 144,250 11~ 17,715 827,250 1,(103 1,289 223,750 2.039 ll,t,l(J 36,425 

lofl MACTEC 



• 
Sample lD 

l 
1 

Nt II5G 
5-11 N[ 

N[ 

1!·19·E-B(O.!I·I) N[ 

Nt 
Nil 

12-E-8 (2.5-3) _l'ltl _:z,: 
1·12·S·A !0,_1) Nil 
1·12·5·8• !.!1·31 
f.I2·DRAIN 
IA·I(I)-IJ .. ~. 
IB·I (0-11 1,650, 

lA· IJIOO. , ... <46 
IB·I l·l _22,700, ..... 43 
I· I 
l·l , .. 

SB· !.!1 
SB· ,_.,: 

~8-3 IO.S·I! .S 
58 .. 11.s·f:l.5 
58 .. 14-16 
~8 .. 6-7 
~8-5 14-16 

M1.~ 12,735,000 ll,513 10,"' 

,_, 
.,., . ....,_,..tilopo 
ONalwaakWcisllta.,.. ef7 rec:t..._,_....r.a:cllp)fer-.. 
f"-R.ailb. .. Werbr·aiJow:,......._IIIWeill'-:.a 

c:.unc.iM w.tcr---· ... e(20 fed ltp 
NA·Nel..._ 

Scp!Ciri>cr 2004 

-

~ 

I I ~ ~ l 
Nil 

:zo; N[ 

Nil 

'· Nil Nil 
Nil Nil 
Nil Nil 

_I,' Nil N[ 

,4911 

1"-'00. ,, 14,500, 

D. Z4 16.400. 

"' Z4 1.1150. 

3 
79,()()( 
86.0011 

130.001 
82.0011 

91,431 1149 1,289 ll,337,500 

• 
Table3B·S(c) 

Soil Constl<.-s A ....... Conantl'llllons ror Metals In Sub-ar<alB: Demollshod Area, ConstruciJon Worlcu 
I I, SL Louis, Missouri 

.klals (uWI<K) 

~ I i -I 

~ ~ 
. ~ 

Nil Nt Nt !,()()( N[ Nt 
Nil Nt 1,264 Nt ll 
Nil Nt N[ 25 

67, Nt Nt N[ 25 
Z4,: Nt Nt Nil 25 
60.• N1 Nt Nil 25 
IS,. N1 Nt Nil 25 
7• ll,liOII Nil _('IIJ 25 

2, N[ N[ ll 
ND N[ ll 

5. 5.550. 8. 39.600JIOO 481.000 , .. 
1," 4,1 l,IIO, -4,5541 15.900.000 79.000 

9.5'n 17,' 30.500.0011 33.100 

~~ 
747,000 32 

100 -~~~ 34.200.0011 35.500 ~070.000 34. 
~ NA 541 

5< 

9; ~ NA NA 

:m NA NA 
NA NA 16.• NA NA 
NA NA NA .,_, NA NA 50 

ll,II60 6,613 11,748 11,090,000 100,759 15,625,000 144,250 194 

2of2 

• 

~ I , ! I I ~ 
~ ~ l 

Nil N[ ~~ ,lO! Nil Nil N[ Nt 
Nil Nt 500 I .tiC Nil Nil Nil _Nt 
Nil Nt 500 

~ 
Nil Nil Nil Nt 

N[ Nt 6S(I ND Nt ND Nt 
Nil Nt 1,36( _1'1[ _1'1~ N[ Nil 
Nil Nt N[ N[ 

Nil NIJ Nil Nil 
_Nil ND Nil Nil 
Nil Nil Nil _Nil 
Nil S4 Nil 

9.07ll 755, ..... 348,()()( IS/5 ll,JOO 24, 
5.4911 44: 138,()()( 3,430 9,520 

25, 

~ 
I,S. 206,()()( IS/5 44,200 51, 

31. loS< 203,0 I, 46,700 47, 
1.01 NA 

NJ NA 3-411 NA NJ 
NA l,lOO NA NA 
NA 1,4011 _NA NJ 
NA 6S(I NA NA NA 
NA NA NA NA 
NA NJ NJ N, 

NA NA NA NA N, 
NA NA NA NA No 
NA NA NA NJ No 
NA NA NA NA N, 

17,715 127,250 909 I, Ill 223,750 2,039 28,130 36,425 



• 

• 

• 
September 2004 

Table 3C-5(a) 
Soil Constituents Average Concentrations for VOCs in Sub-area 2C: 

Demolished Area 
B ' T t 1 St. Lo is Miss oemg rae '. u our1 ' ' 

'•' V:r>.:Cs:(ug''Jq~) 
. ' ~ 7 ~ ; 

f;l;l 
"' .. 

.. 
' '. :~ ''' 

'' ' 

~ 
; 

·,~ 
.... 

SampleiD . ' c;;) 
. ~ 'r;i;l 

·~ 
,. 

lSI 

~ 
~ ·~ = ~ ~· ~. ' 

•. ~ ·i . ~ .· 

~: ·E-t ' 0 ' :r.-:J .. ·: .. ~ ,. 

~on· R¢Sldelifi~l Wotk:~t .. .. 
Average Concentration -

Only Samples With 
VOC Detections 

GQl;lSt~tpcti()n W9tl:t~r .. 

B48El-8 2.5 2.5 5.8 2.5 
B48Sl-6 307 227 NA 3000 
B48S3-10 98 346 NA 52 
B48S5-6 57 . 25 NA 354 
B48S7-7 25 25 NA 76 
B48S8-7 125 408 NA 1090 

Average Concentration -
Only Samples With 102.42 172.25 5.8 762.42 

VOC Detections 

Notes: 
uglkg • micorgrams per kilogram 
Groundwater table is at a depth of 5 feet below ground surface (bgs) for area. 
Non Residential Worker· above groundwater table in the area 
Construction Worker· above a depth of 20 feet bgs 
VOCs • Volatile Organic Compounds 
NA • Not Analyzed 
Bold indicates a detection 

~ 

~ 
0 
~ 

~ 
:!a 
... t. 

2.5 
829 
254 
670 
273 
461 

414.92 

MACTEC 
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.. 

Table 3C·5(b) 
Soil Constituents Average Concentrations for TPHs in 

Sub-area 2C: Demolished Area 
Non-Residential Worker 

B . T t 1 St. L • M" oemg rae ' OUIS, ISSOUrl 
.. 

Overall 
Constituent 1 

B48SU~3 
Area 

Fr~ctions 
., 

Average ; 

' ·' .(u~g) .. . . . ·- . .. -. .. ... -. . . 
aie.a-~,:ga(\) - .' !J;lEU. • .DRQ': 
11/14/2002 NA 
11/15/2002 NA 
11/19/2002 N_t. 
11/20/2002 NA 
11/21/2002 NA 
6/30/2003 1,330,000 
7/23/2003 NA 
iAYE~G:~.W.~!l~]))!Q: 1,3:3,~.QG.O .. ~~'~;iQ,()QQ. 
TPH·-GRO .. • TPH-GitO . 
11/14/2002 NA 
11/15/2002 NA 
11/19/2002 NA 
11120/2002 NA 
6/30/2003 13,000 
7/23/2003 NA 
~VERAG$''fP}J ~ G~Q .J3;QOQ ··- ·. l.3;000.'. 
TPH-ORQ TPH-ORO 
11/14/2002 NA 
11/15/2002 .NA 
1111912002 NA 
1112012002 NA 
6/30/2003 34,000 
7123/2003 NA 
11\VERA:-GE \t.PH .. 0 ~ . : ··3~;0Qer .. .. ~;®.o.: ~ : ..... :',':.' __ · .. ·.: :~~'.·J~j' ' .. .. .. 

Notes: 

Groundwater table is at a depth of 5 feet below ground surface (bgs) for area. 
Non Residential Worker- above groundwater table in the area 
Construction Worker- above a depth of 20 feet bgs 
ugfkg - micrograms per kilogram 
TPH - Total petroleum hydrocarbon 
DRO - Diesel range organic 
ORO - Gasoline range organic 
ORO - Oil range organic 
Bold indicates a. detection 
NA - Not analyzed 

1 of2 MACTEC 



• • Table 3C-5(b) 
Soil Constituents Average Concentrations for TPHs in Sub-area 2C: Demolished Area Construction Worker 

Boeing Tract 1, St. Louis, Missouri 

Co$fi~ent 

Fractions 

11114/2002 
11115/2002 
11/19/2002 
11120/2002 
1112112002 
~/30/2003 
7/23/2003 

11114/2002 
11/15/2002 
11119/2002 
11/20/2002 
6/30/2003 
7/23/2003 

11114/2002 
11/15/2002 
11/19/2002 
11/20/2002 
6/30/2003 
7/23/2003 

Notes: 

B48S10-7 

NA 
NA 
NA 
NA 

38,000 
NA 
NA 

. :?8_;QQO 

NA 
NA 
NA 
NA 
NA 
NA 
... 

NA 
NA 
NA 
NA 
NA 
NA 

·-·. 

B48Sll-3 

NA 
NA 
NA 
NA 
NA 

1,330,000 
NA 

l;3~JJ;<)Q9 . .• 

NA 
NA 
NA 
NA 

13,000 
NA 

.. 
1-~·.o.oo· 

NA 
NA 
NA 
NA 

34,000 
NA 

~A'.Q®. 

Groundwater table is at a depth of 5 feet below ground surface (bgs) for area. 

Non Residential Worker- above groundwater table in the area 

ConsbUction Worker- above a depth of 20 feet bgs 

ug/kg - micrograms per kilogram 

TPH -Total petroleum hydrocarbon 

September 2004 

B48Sh6 

2500 NA 
NA 2500 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

:'.~SO(Y ~',:;;z;~.o~r: ' .. ' ...... ·:· ' . 
' 

250,000 NA 
NA 83,000 
NA NA 
NA NA 
NA NA 
NA NA 

~Q;®.Q:.:~ : C';:::$:l~U®c· ': 
' ... 

47,000 NA 
NA 2.500 
NA NA 
NA NA 
NA NA 
NA NA 

.. 47.000'' ::· ~~. 
-~~O:Q·.:-

2of2 

.B48SS-6 B48S7-7 

NA NA 
NA NA 

2,500 NA 
NA 2,500 
NA NA 
NA NA 
NA NA 

~.500. 2~500·: · . 

NA NA 
NA NA 

66,000 NA 
NA 38,000 
NA NA 
NA NA 

_,~.QQQ· : _3:$,ow.·. 

NA NA 
NA NA 

2,500 NA 
NA 2,500 
NA NA 
NA NA 

···. 2..5Q0 2;5®. 

ORO - Diesel range organic 

ORO - Gasoline range organic 

ORO - Oil range organic 

Bold indicates a detection 

NA - Not analyzed 

B48S8-7 B48S9-8 

NA N~ 
NA .NA 
NA NA 

2,500 NA 
NA 38,000 
NA NA 
NA N~ 

... 

-~~-------· : .. -.. 2~;®Q,··:~ '· .. .. 

NA NA 
NA NA 
NA N~ 

133,000 NA 
NA NA 
NA NA 

l~~:Q®~.··: 
... 

' '• •. ... ~ 

NA NA 
NA NA 
NA NA 

2,500 NA 
NA NA 
NA NA 

·. 2'.5®:. ·. 
... 

• 
OveraU 

Area 
Average 

J~) 

:.:_J;'l.7~.~~~- .: 
-l'~ll'·~~GRQ< 

c : ~:~~~~trfi:r.·.: : 
;-r:~l.J ; ;_QB().: 

.-. . J.:SiJ;fjV -. . 
1:.:. 

MACTEC 
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Table 3C-5(c) 

Soil Constituents Average Concentrations for 
Metals in Sub-area 2C 

Demolished Area 
Non-Residential Worker 
and Construction Worker 

Boein2 Tract 1, St. Louis, Missouri 

Metals 
(liWkl!~ 

SampleiD 

~ 
!9· 

' 

B48El-8 8,210 
Average Concentration -

Only Samples With 8,210 
Metals Detections 

Notes: 

ug/kg • micrograms per kilogram. 
Groundwater table is at a depth of 5 feet below ground 
surface (bgs) for area. 
Non Residential Worker· above groundwater table in the 
area 
Construction Worker· above 11. depth of 20 feet bgs 
NA • Not Analyzed 

MACTEC 
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Table 3-6 
Groundwater Samples Used in Average Co~centration Calculations in Area 2: Demolished Area 

Boeing Tract 1, St. Louis, Missouri 

2A 

2:8 

2C 

Note: 

Volatile 
Organic 

Compounds 

B51WlW 
B51W2W 
B51W4W 
B-7 

. B4SNlW 
MW-lOS 

· :NfW-11S 
MW-6S 
MW-7S 
MW-8S 
MW-9S 
SB13W· 
SB18W 
SB20W .. 

: TP-1 
. . W-JO.. 

· TP-17 
TP-18 
TP-19 

· TP-20 . 

· w.:23 
TP-24 
TP-25 
TP-3 
TP-4 

. TP-5 
TP-(1 

.. TP-8 

B48SIW 
B48S2W 
B48S3W 
B48S5W 
B48S7W 
B48S8W 
B48S9W 
MW-Al3W 

Total 
Petroleum 

Hydrocarbons 

B51W2W 
B51W3W 

B48Nl:W 

· MW-7S 
MW-8S 
MW-9S 

. SB:l7W 

. TP-1 

rP~w ·· .: .. _ . 
··TP-2. 

TP-3 

TP-13 
TP-15 
TP-14 . 

. TP-5 
. TP-6 

PolynuCiean 
Aromatic 

Hydrocarbons . . : ~ - .,_ ·, 

· .. -:..--..._.. .. -..:-.. -

. : .. · -
... -·· 

d t •.• 

·;·;' T.P:--9 ' .•. · ... ·- .. 
B48EIW 
B48SlOW 
B48S2W 
B48S3W ---=---------- ... 
B48S5W 
B48S6W 
B48S7W ---=--_,__.._-..:::_-
B48S9W .... _-:_-............... -..:::_-
MW-Al3W 

- -_.~.-..--_-analysis type not perfonned 

,Polyclilorlnated 
. Biphenyls 

---.-~~-------- ----
---::-..~------- ----~ --= =--- ---= :--= ---: :.--- ..-...: ::---

- -· ·. : ..... 

Metals 

B51W3W 
B51W4W 
MW-ASW 

'. 

. ~ ._ .. _._: : -- ,. . .} ' . --- .. ~~--------- ------.. -.: =--- ---= ::--
---~~------- ........ __ 

---~~------ -----
---~~------- ----
---~~--­.---- -------- ... ~~----- ----
----~~--­..----- -----

B48EIW 

September 2004 MACTEC 
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Table 3A·7(a) 
Groundwater Constituents Average Concentrations for VOCs in Sub-area 2A: 

Demolished Area 
B i T t 1 St Lo . M" oe ng rae ' . UIS, ISSOUr 

.! :' 

Sample'ID 

IB51W1W 
B51W2W 
B51Vl.3W ······ .. 
B51W4W 
B-7 

Average Concentration • 
Only Samples With 

VOC Detections 

Notes: 
ug/1- micrograms per liter 
VOCs- Volatile Organic Compounds 
NA -Not Analyzed 

~· 
1';1;'1 
IS 

~ 
~ = 

IS g 
~ ~ 

= oo.~ 0 
1.75 1.75 
60.9 2.5 

' 02 ;;2.$ ...... 

1.75 1.75 
817 130 

220.35 34 

No VOCs except me$yleneochloride detected4n·thesample 
Bold indicates a detection 

September 2004 

0
0° VQCs 
. ·(ili/1)0 

·~ 

tf ·r.l 0. 

~. ; ··~· 0 
. ' ·e. = ,. 

.. , 
~ '' .o.· 

' :0~.·,.·0 

:~ ' 
E-< 

~ E 
~· ·~0 

2.5 1 
2.5 NA 

0 0 .. ·3;67.' :6.;.0:$ 0 
3 10 

20 NA 

7 5.5 

·~ . ' 

0~ : 
...;) 

·o ~ . 0~ '' 0. 0 
0 

·~ ·E-< 

~ ~ u 
~0 ·~ 01';1;'1 

E 
...;) 

~ . ~ 0 j:! . " 

3.5 1.75 2;5 
NA 60.8 179 

·2;SQ oo 04.5:: 2-~ 
4.8 1.75 2.5 
NA 33 140 

4.15 24.325 81 

MACTEC 
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Table 3A-7(b) 
Groundwater Constituents Average Conc~,ntrations for TPHs in 

Sub-area 2A: Demolished Area 
B i T t 1 St L . M" oe ng rae ' . OUIS, ISSOUrl 

'. Overall 
Constituent .B51W2W: .*rea 
Fraction· by : B51W2W. B.SlW3W. 

Sample Event 
. . : -2004 Av~rage .· 

•. ' .. (~gil) 
T,PH-'DR:O 

.. . 
TPQ:;;D~0 .. .. . . 

1/10/2002 NA NA NA 
7/2/2003 190,000 NA NA 
7/23/2003 NA NA NA 
7/24/2003 NA NA 309 
4/30/2004 NA 250 NA 
A:YE&i\:GE. 190~00()····: 309 .. 9S,1:55 . ' 
TPit~GRO .• TPH-GRO. 
7/2/2003 1,110,000 NA NA 
7/23/2003 NA NA NA 
7/24/2003 NA NA 500 
f4/30/2004 NA 250 NA 
AV$~G~ 

. ' . : l;ll<:},O()O; :50Q ss~,2sq.··.· .. .. 
TPH~ORO ·. T.PH-ORO 
7/212003 500 NA NA 
7/23/2003 NA NA NA 
7124/2003 NA NA 75 
4/30/2004 NA 250 NA 

. "' ; ! :.• AVERt\GE. ... :500 : .· .. 7-5:' . •. .z~s· .. 

Notes: 

ug/1- micrograms per liter 
TPH - Total petroleum hydrocarbon 
ORO - Diesel range organic 
GRO - Gasoline range organic 

ORO - Oil range organic 
Bold indicates a detection 
NA - Not analyzed 

MACTEC 
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Table 3A-7(c) 
Groundwater Constituents Average ~oncentrations for Metals in 

Sub-area 2A: Demolished Area 

Average Concentration­
Only Samples With 
Metals Detections 

Notes: 

ugll- micrograms per liter 

NA- Not Analyzed 

Bold indicates a detection 

St. 

46.5 765 8.9 39.5 36.5 

MACTEC 
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SanipleiD 

B48NIW 
MW-IOS 

W-

W-' 

W-
S813W 
S818W 
58201'!' 
liP-I 
rrP-10 
I'P-

IIP-16 
1"1'-t: 
rP-18 
'IP-19 

P-l 
p.; 

P-2 
P-2 

IIP-3 
rrP-4 
liP-S 
rrP-6 
11'-8_ 

-...... - ...... 

j 

. 
0. 0~ 0~ 

t: Oc 
1089: 1089. 1089. 2SO.I 1089 

Oc 0. 0. Oc 
UCI 4.86 0.511 

NA _I'! A 
ll 125( NA 12SCI 

NA _2. 
NA 50IJ 
NA Ill 
NA 125 
NA 
N• 

O.l 0. N• 0~ 

0. 0~ NA OJ 
206.6l 206 208.19 2SO.OO 235. 

I. 
2., 
2. 
2. 

0. 0. 
0~ 0. 

18 18: 18.7l 0.511 
0.511 o.s~ 

'J( 100 1000 NA 1000 
61.5( 61. 61.511 0.5( 61.58 

OJ 0. Oc NA 0~ 

• 
Table 3B-7(a) 

GI"'ttlld"""'r Consliluents A ....ace~ for VOCs In Sub-area 28: Danollsh<d Ar<a 
: I, St. Lauls, Missouri 

VOCs<uchl 

l ! 
~ 

36111.1~ 63. 63.1~ T.:M 3607. 63.· 360.71 217.1 515.10 73.61 72. 7CI 302. 
25 0.· o. 0.· 8.81 0-75 

7U.l ss: 68. 7.51 1.58 . .58 I. 

·'· 1089; 1089 ~28. S442.8l 1871 108! 1089.29 1089.2! 1089. 
25 0.4! 0.64 0.~ 1.116 !.Sl 0.5 0~ o. 

UI.01 9. 174.68 4.' UI.01 4.7CI 16. 7.97 6.09 Ul 
ICI 2. " 2. I( NJ NA .NA NA NA NA 

2SOO 12SO 240CI 12SO 11 2SOO IlS< 12SO JlS( llS< NA llS< 
2c 2. I! NA II 

ll,S27. 260: 77,50(1 267.5 ll,Sil. 50( 50( 50( soo 50IJ 

60001 ·~ .70CI 125 60001 125 6011 6ll Ill 125 Ill 
9.300 125 6000 125 6011 6l Ill Ill 125 Ill 

12S( 2l ~ ll 120 12SCI 25 Ill _2C)CI 2S 4U 
2S( 1627. 69. 10 25 
2l 0. 0~ 0~ 2.: 0. Oc 0. 0. 0 •. 
ll 0. 3.5! 0. 0~ 2c 0. Oc 0. 0. 0. 

10285.00 206.6l .2l !35. 102BS.I3 235.79 1028.7.'1 950.0'l 235.91 235.7! 235.7! 235.7! 
2. 0., 0. 0. 0. 

NA 2. 141 NA NA NA N, NA 
NA NA NA N. NA 

_N'A 2.: NA N, 
25 Oc ll 0. 211 
25 0.: -~ _0. 

125.45 7'-00 186.91 32.41 92S.4l 155.3.! 130 20.82 
31.19 1.13 _6Q.II.l •.a2 _34 .... 1.06 :.Sl o.: .JI-.81 0.86 o.: 
1437.'1 1000 :zt,ISO 1000 3437.'1 1312. 3687. 1500 10 1000 916.67 1000 

307.'1.0: 61.50 61.511 61.511 61 307S.OC 61.511 307.5! 285.28 ,61J 61.50 61.90 _62.116 
ll 0~ 200 0~ Oc Oc 2. 2. Oj 0~ 0~ 0.5 

146.1'7 146.96 149.90 48.36 182.09 5,223.62 239.47 4,497.40 148.11 IBS..CI 5,122.110 222.46 511.19 32UI 12UI 189.16 138.74 207.26 

• 

2. 
31.'1.4: 72.U 72. 189.4' 

Oc 2. .Oc o. .4318: 
9.40 70 . .58 153. 4.4l 

1089: 5300.1 1089.29 15.657 1089.29 1089. 3267.8! 
0~ 4.81 2. 0. 0. 

531 4. 7• 
NA I~ N, 

12SO 16JIOII 11 2SO 2SO 
2. 

I, 37.'1 
37.'1 

.'101 I~ 
1,: SOl 1275 

12: 11 
1..60 

ll 7.'1 

0~ 0. 
0. 3.55 _I~ 0. 

!35.7! 19.000.06 1.029. 211 235 212 619.2: 
0. I. 42 
N• 2. 2. 

1.540.81 139; 10 
NA 2. 2. Its. 
0. 0. 2. 0. o. 0. 
0., 0. 0. _0. _0. 

20.3.'1 659.~ 179.0! I8.7l 20.3.'1 18.9.'1 151.1! 
0.86 2.18 Ull .14 4.60 5.2l 
1000 l.lUSCI 2SOO 1000 24,725 1312. 2.162. 2687. 

61.511 61.511 307.511 61.511 378.32 61.511 61.50 184.511 
Oc 4: Oc 0~ 120 

18U7 19,114.53 649.44 150.16 1,991.02 243.57 727.61 354.18 

MACTEC 
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Groundwater Comtltuents Averace Concen~r TPIU In Sub-area 28: Demolished Area • 
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Notes: 

urtl· ...,_per liter 

TPH· TaW pdn>lcul1l ~ 

ORO • Diesel ~ oq;onic 
ORO· Ols<>linc ~ oq;onic 

September 2004 

ORO· 011 ~ orpaic 
Bold irxiales. clclcclian 

NA • N<lt malyzcd 

Tab I.) 
Groundwater Constituents Ave~e Con«nlnl or TPHs In Sub-area :ZB: Demolished Area 

Page 2of4 MACTEC 
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Table3B-7(b) 

Gnlundwater Constituents Concentntlons for TPHs In Sub-area :ZB: Demolbhed Area 
Tnct 

Scplcmbcr 2004 Pagc3 of4 MACTEC 



Noles: 

ugt • l1liaopnl per liter 

TPH • Tol&l pclroleum hyctucl 

DllO • Dicsd rqe Olpl1ic: 
OllO. a...mc rqe orpic 

September 2004 

Table 3B-7(b) 
'Ca•nc<:nbratians far TPHs In Sub-area lB: Demollsbed Area 

;;;~:.;;;;;;;;.!Missouri 

Pagc4 of4 MACTEC 
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Table 3B-7(c) 
Groundwater Constituents Average Concentrations for Metals in Sub-area 2B: 

· Demolished Area 
B ' T t 1 St Lo ' M' 0e102 rae ' . UIS, ISSOUrJ 

.Metals (ugll) . 

SampleiD 

' 

. ·.•. ·-· .. ·' 
TP-1 
rrP-9 

Average Concentration • 
Only Samples With 
Metals Detections 

Notes: 

ug/1- micrograms per liter 

NA - Not Analyzed 
Bold indicates a detection 

. ' 

.u 

~ 
. ~. 

W-~·i.~' -~· ... 

3.7 
130 

66.85 

.. 

~ ' ; ·;· 
·o 

Q 

.6. .. ·.~ _.:.-~ 
" 

440 2.5 5 
1600 5.4 19 

1020 3.95 12 

~ Q r.l 
~ '' ··~ 

~ . :iJ. . -: 

4." "" 6.7 13 

5.45 7.75 

MACTEC 
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Table 3C-7(a) 
Groundwater Constituents Average Concentrations for VOCs in 

Sub-area 2C: Demolished Area 
B ' T t 1 St Lo ' M' oemg rae ' . UIS, ISS OUr 

SampleiD 
' 

B48SlW 
B48S2W 
B48S3W 
B48S5W 
B48S7W 
B48S8W 
B48S9W 
MW-Al3W 

Average Concentration • 
Only Samples With 

VOC Detections 

Notes: 
ug/1- micrograms per liter 

VOCs- Volatile Organic Compounds 

NA - Not Analyzed 
Bold indicates a detection 

' 

·~ 

~ 
~ 

569 
921 
14.6 
24.8 
25.7 
22.2 
0.61 

44 

202.739 

vacs 
{Ug/l) 

·c.:: 
~ 
~· 

~· : 

'. 
·~ = 

~· 'j;i;l· 
~· .. ; 

~-
-~ =· g ~· 
~· ·~ 

·~. 

2.5 2.5 
24 9.9 
2.5 2.5 
5.3 ·2.5 
2.5 2.5 
2.5 2.5 

0.25 NA 
180 59 

27.444 11.629 

.:1 

~ 
~ 0 

E'-4 

I ~ 
~· 0 

~ 
2.5 2.5 
2.5 2.5 

16.1 2.5 
36 17.1 

59.6 23.6 
2.5 2.5 
2.5 0.75 

12.5 15 

16.775 8.3063 

MACTEC 



• • Table 3C-7(b) 
Groundwater Constituents Average Concentrations for TPHs in Sub-area 2C: Demolished Area 

Boeing Tract 1, St. Louis, Missouri 

Con5tituent 
Fraction ~y B48E1W B48S10W B48S2W 

Sample Event 

TPH-I)RO · 
11/14/2002 NA 
1111512002 NA 
11119/2002 NA 
1112012002 NA 
1112112002 NA 
7/1/2003 NA 
7/2312003 420 

1111412002 NA 
11/15/2002 NA 
11/19/2002 NA 
11/2012002 NA 
3/2012003 NA 
7/112003 NA 
7/2312003 500 

11114/2002 NA 
11/15/2002 NA 
11/19/2002 NA 
11/20/2002 NA 
7/112003 NA 
7123/2003 75 

Notes: 

ug/1- micrograms per liter 

TPH - Total petroleum hydrocarbon 

ORO - Diesel range organic 

GRO - Gasoline range organic 

September 2004 

,. 

-' 

NA NA 
NA 500 
NA NA 
NA NA 
180 NA 
NA NA 
NA NA 

.. 
. ~ .· . . ~-· '· 

NA NA 
NA 1,160 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA 500 
NA NA 
NA NA 
NA NA 
NA NA 

B48S3W B48S5W B48S6W 

NA NA NA 
500 NA NA 
NA 500 500 
NA NA NA 
NA NA NA 
NA NA ·NA 
NA NA NA 

: 500 . ' 

NA 
1,746 

NA 
NA 
NA 
NA 
NA 

NA 
500 
NA 
NA 
NA 
NA 

500 
.. 

0> .. . 

NA NA 
NA NA 

301,200 500 
NA NA 
NA NA 
NA NA 
NA NA 

.. '. 
.. . .. .. . . 

NA 
NA 
500 
NA 
NA 
NA 

50Q .- > •' ~ .. 500: 

ORO - Oil range organic 

Bold indicates a detection 

NA - Not analyzed 

NA 
NA 
500 
NA 
NA 
NA 

Overall 

B48S7W 
Area 

B48S9W MW-A13W Average 
(ug(l) 

II'PH·DRO 
NA NA NA 
NA NA NA 
NA NA NA 
500 NA NA 
NA 1,000 NA 
NA NA NA 
NA NA N_!. 

.. so.<r:: ,~~:~.J.~ooo.·:. :· ... . ..... su··:·. 
.. ···-

.. .. .. .•. TPH.:.GRO 
NA NA NA 
NA NA NA 
NA NA NA 

207,200 NA NA 
NA NA 3,300 
NA NA NA 
NA NA NA 

. ... ... : . . .. ~- . .. . T_Pil~QR() · 
NA NA 
NA NA N~ 
NA NA NA 
500 NA NA 
NA NA NA 
NA NA NA 

500 
0> 

. .. 
, ... 

'~ ' -

• 

MACTEC 
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Table 3C-7(c) 
Groundwater Constituents Average · 

Concentrations for Metals in Sub-area 2C: 
Demolished Area 

B ' T tl S L ' M' oemg rae ' t. OUIS, ISSOUrl 

Sampl~ ID 

-· 
B48E1W 

Average Concentration • 
Only Samples With 
Metals Detections 

Notes: 

ug/1- micrograms per liter 

NA - Not Analyzed 

Bold indicates a detection 

·. Metals 
(ug/l)_ 

-. 
.. 

-~ 
J 

22 

22 

MACTEC 
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2C 

2C 

Notes: 

Table 3-8 
Historical Groundwater Data for Area 2: Demolished Area 

Boeing Tract 1, St. Louis, Missouri 

• 
< Less than detection limit shown 
ug/L: micrograms per liter 

September 2004 The RAM Group 



Date 

9ntl989 
9126/1989 
1/ 14/ 1990 
210/ 1990 

8/20/ 1993 
8127/ 1993 
9/9/1993 

9/ 16/ 1993 
9123/ 1993 

_l_212_7/1994 
11/30/ 1995 
12/27/ 1995 
_1/3l / 1996 
5/30/1996 
1212611996 

Note. 

ft: Feet 

Sub-arealA 
MW-A19 RW-AI9l 

Product 
Depth to 

Thickness 
. (ft) 

GW(ft} 

0.02 
<0.0 1 
0.00 

Tmce 

0 ,00 _ 3.41 
0.00 3.43 
0.00 3.28 
0.00 3.85 
NA NA 
NA 4.29 
NA NA 
NA 3.33 
NA 4.3 

NA: Not Available 

Screened 
Interval (f( 

2.5-12 
2.5: 12 
2.5-12 
2.5-12 

2.5-12 
2.5-12 
2.5-12 
2.5-12 
2.5-12 
2.5-12 
2.5-12 
2.5- 12 
2.5-12 
2.5- 12 
2.5-12 

Highlighted depths to GW above top of screened interval 

September 2004 

Date 

12120/2000 
212112001 
7/2712001 
10/30/2001 
1211912001 
3/5/2002 

5/30/2002 
8/8/2002 

12111/2002 
3/21 /2003 
6/27/2003 

Table3-9 
Historic Free Product Thicknesses for Area 2: Demolished Area 

Boeing Tract 1, St. Louis, Missouri 

Sub-area lB 
MW-' 1\f\V-1 B~ TP-6 

Product 
Depth to 

Screened Product 
Depth to 

Screened Product 
Depth to 

Screened 
Thickness Interval Date Thickness Interval Date Thickness Interval 

(fl) 
GW(ft} 

(ft) (ft) 
GW(ft} 

(ft) (ft) 
GW(ft) 

(ft) 
Installed 121 12/2000 Installed 9/5/2001 Installed 

0.00 4.79 6-16 212012001 Sheen 6.73 5-15 9/512001 Sheen 6.65 6-16 
0.00 4.29 6-1 6 7/2712001 Sheen 7.31 5-15 12118/2001 Sheen 5.63 6-16 

Sheen 4.37 6-16 10/29/2001 Sheen 6.90 5-15_ l/5/2002 0.00 5.99 6-16 
0 .00 3.91 6-16 1211912001 Sheen 6.71 5-15 6/3/2002 0.00 5.44 6-16 
0.00 4.75 6-16 3/512002 0.02 6.50 5-15 8/13/2002 0.00 6.25 6-16 
0.00 4.06 6-16 6/312002 Sheen 6:61 5-15 12/5/2002 Sheen 7.41 6-16 

0 .00 4.98 6 -1 6 6/17/2003 Sheen 6.10 5-15 3/18/2003 0.00 5.30 6-16 
0.00 5.06 6-16 5/4/2004 0.01 6.49 5-15 6/17/2003 0.00 4.63_ 6-16 

Sheen 4.49 6-16 
<0.01 __12§_ 6-16 
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MW-AIO 
Product Depth to 

Date Thiclmess 
GW(ft) 

9ntl989 
9/26/1989 
1/4/1990 
211/1990 

8/11/1993 
8/20/1993 
8127/1993 
9/9/1993 

9/16/1993 
9/23/1993 
12127/1994 
12127/1994 
l/26/1995 
4/27/1995 
5125/ 1995 
6/29/1995 
7/27/1995 
9/28/1995 
11/3011995 
12127/1995 
1/31 / 1996 
2129/ 1996 
3/28/1996 
4/25/1996 
5130/1996 
7/211996 

7131/1996 
9/ 19/1996 
9/30/1996 
10/ 17/1996 
11/15/1996 
12126/1996 
3/31/1997 
1/14/1998 
l /28/1998 
2113/1998 
2127/1998 
3/13/1998 
3125/1998 
4/9/1998 

4/22/1998 
5ntl998 
5121/1998 
6/5/1998 

6/24/1998 
7!13/ 1998 
712211998 
8126/1998 
9/ 14/ 1998 
9/28/1998 
10/1211998 
10/2211998 
11/5/1998 

11 /18/1998 

Hole: 

ft: Feet 
NA: Not Available 

(ft\ 
0.01 

<0.01 
Trace 
0.00 

0.03 4.74 
0.02 4.77 
0.00 4.16 
0.06 4.14 
0.02 4.14 
0.00 4.11 
0.00 4.36 
0.00 5.16 
0.00 4.34 
0.00 4.50 
0.00 4.10 
0.00 4.30 
0.00 3.83 
0.00 4.68 
NA 4.59 
NA 4.50 
NA 4.53 
0.00 4.75 
NA 4.33 
NA 3.42 
NA 4.20 
NA 4.02 
0.01 4.21 
NA 4.69 
NA 4.43 
0.01 5.14 
0.00 4.49 

Sheen 4.69 
0.00 4.85 

lnaccessible 
Inaccessible 
Inaccessible 
Inaccessible 
Inaccessible 
Inaccessible 
Inaccessible 
Inaccessible 
Inaccessible 
Inaccessible 
Inaccessible 
Inaccessible 
Inaccessible 
Inaccessible 
Inaccessible 
Inaccessible 
Inaccessible 
Inaccessible 
Inaccessible 
Inaccessible 
Inaccessible 

Table3-9 
Historic Free Product Thiclmesses for Area 2: Demolished Area 

Boeing Tract 1, St. Louis, Missouri 

Sub-area 2C 
MW-Al2 

Screened Product 
Depth to 

Screened 
Interval Date Thiclmess Interval Date 

(ft) (ft) 
GW(ft) 

(ft) 
4.5-14.5 1/4/1990 1.13 4.5-14.5 1/4/1990 
4.5-14.5 211/1990 0.00 4.5-14.5 211/1990 
4.5-14 .5 

4 .5-14.58 8/11/1993 0.00 3 96 4.5-1 4.5 8/11/1993 
8/2011993 0.00 4.3 1 4.5- 14.5 8120/1993 

4.5-14.5 8/27/ 1993 000 4.3 1 4.5- 14.5 8/27/1993 
4.5-14.5 9/9/1993 000 4.34 4.5- 14.5 9/9/1993 
4.5-14.5 9/16/1993 0.00 4.30 4.5-14.5 9/16/1993 
4.5-14.5 9/23/1993 000 3.83 4.5-14.5 9/23/1993 
4.5-14.5 12127/1994 0.00 4.78 4.5-14.5 12/27/1994 
4.5-14.5 12127/1994 0.00 6.49 4.5-14.5 12127/ 1994 
4.5-14.5 1/26/1995 0.00 5.05 4.5-14.5 1/26/ 1995 
4.5-14.5 4/27/1995 0.00 4.23 4.5-14.5 4127/1995 
4.5-14.5 5/25/1995 0.00 5.40 4.5-14.5 512511995 
4.5-14.5 6/29/1995 000 4.22 4.5-14.5 6/29/ 1995 
4.5-14.5 7/27/1995 0.00 4.34 4.5-14.5 7/27/1995 
4.5-14.5 9128/1995 0.00 5.21 4.5-14.5 9/28/1995 
4.5-14.5 11 /30/1995 NA 5.32 4.5-14.5 11/30/1995 
4.5-14.5 12127/1995 NA 4.83 4.5-14.5 12127/1995 
4.5-14.5 1/31/1996 NA 4.81 4.5-14.5 1/31 /1996 
4.5-14.5 2129/1996 NA 5.11 4.5-14.5 2129/1996 
4.5- 14.5 3128/1996 NA 4.82 4.5-14.5 3/28/1996 
4.5-14.5 4/25/ 1996 3.95 4.5-14.5 4/2511996 
4.5-14.5 5/30/1996 NA 4.47 4.5-14.5 5130/ 1996 
4.5-14.5 7/211996 NA 4.48 4.5-14.5 712/1996 
4.5-14.5 7/31 /1996 NA 4.84 4.5-14.5 7/3 1/ 1996 
4.5-14.5 9/19/1996 NA 5.08 4.5-14.5 9/19/1996 
4.5-14.5 9/30/ 1996 NA 4.60 4.5-14.5 9/30/1996 
4.5-14.5 10/17/ 1996 NA 4.91 4.5-14.5 10/17/1996 
4.5-14.5 11 /15/1996 NA 5.12 4.5-14.5 11 /15/ 1996 
4.5-14.5 12126/ 1996 NA 5.18 4.5-14.5 12126/ 1996 
4.5-14.5 3/31/1997 NA NA 4.5-14.5 3/3 1/1997 
4.5-14.5 1/14/1998 
4.5-14.5 1/28/ 1998 
4.5-14.5 2/13/1998 
4.5-14.5 2/27/ 1998 
4.5- !4.5 3/ 13/1998 
4.5-14.5 3/25/1998 
4.5-14.5 4/9/ 1998 
4.5-14.5 4/22/1998 
4.5-14.5 5/7/1998 
4.5-14.5 5/21/1998 
4.5- 14.5 6/5/1998 
4.5- 14.5 6/24/1998 
4.5-14.5 7/13/1998 
4.5-14.5 7/22/1998 
4.5-14.5 8/26/ 1998 
4.5-14.5 9/14/1998 
4.5-14.5 9/28/1998 
4.5-14.5 10/1211998 
4.5-14.5 10/2211998 
4.5-14.5 11 /5/1998 
4.5-14.5 11 /18/1998 
4.5-14.5 
4.5-14.5 3/2012003 

Highlighted depths to GW above top of screened Interval 

Page 2 of2 

MW-Al3 
Product 

Depth to 
Screened 

Thiclmess Interval 
(ft) 

GW(ft) 
(ft) 

0.00 4.5-14.5 
0.00 4.5-14.5 

0.00 5.08 4.5-14.5 
0.00 5.15 4.5- 14.5 
0.00 5.01 4.5- 14.5 
0.00 5.02 4.5-14.5 
0.00 4.98 4.5-14.5 
0.00 4.87 4.5-14.5 
0.00 5.23 4.5-14.5 
0.00 5.62 4.5-14.5 
0.00 5.22 4.5-14.5 
0.00 5.15 4.5-14.5 
0.00 4.94 4.5-14.5 
0.00 4.92 4.5-14.5 
0.00 4.85 4.5-14.5 
0.00 5.38 4.5-14.5 

Sheen 5.54 4.5-14.5 
NA 5.35 4.5-14.5 
NA 5.52 4.5-1 4.5 

Sheen 5.61 4.5-1 4.5 
NA 5.19 4.5-14.5 

4.63 4.5-14.5 
NA 5 03 4.5-14.5 
NA 5.02 4.5-14.5 
NA 5.02 4.5-14.5 
NA 5.32 4.5-1 4.5 
NA 4.89 4.5-14.5 
0.01 5.88 4.5-14.5 
0.00 5.43 4.5-14.5 

Sheen 5.60 4.5-14.5 
0.00 5.08 4.5-14.5 

Sheen 5.05 4.5-14.5 
Sheen 5.23 4.5-14.5 
Sheen 5.35 4.5-14.5 
Sheen 5.07 4.5-14.5 
Sheen 5.08 4.5-14.5 
Sheen 5.01 4.5-14.5 
Sheen 5.55 4.5-14.5 
Sheen 5.48 4.5-14.5 
Sheen 5.15 4.5-14.5 
Sheen 5.67 4.5- 14.5 
Sheen 4.54 4.5-14.5 
Sheen 4.76 4.5-1 4.5 
Sheen 4.89 4.5-14.5 
Sheen 5.07 4.5-14.5 
Sheen 5.61 4.5-1 4.5 
Sheen 5.16 4.5-14.5 
Sheen 4.95 4.5-14.5 
Sheen 5.05 4.5-14.5 
Sheen 5.02 4.5-14.5 
Sheen 4.75 4.5-14.5 

NA 5.03 4.5-14.5 

Sheen 3 96 4.5-14.5 
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Table 3A-10(a) 

Soil Constituents of Concern Summary for Non-Residential Worker for Sub-area 2A: Demolished Area 

Constituents orConcem 

Volatile O~anic Cooipounds (V0Cs) 
Benzene 
Dichlorodifluoromethane 
Ethylbenzene 
Methylene chloride 
rrettachloroethene 
rroiuene 
IX.ylenes, Total 
rtotaJ. Petroleum n::vdi-ocaroons <TPm 
rrPHDRO 
TPHGRO 
TPHORO 
Thtal MetalS; .. 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
[QI_dmium 
K:alcium 
Chromium 
Cobalt 
topper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Sodium 
Vanadium 
Zinc 

Notes: 

uYJcg • microuams per kilogram 

ORO - Diesel range organic 

GRO • Gasoline range organic 

#of Samples 

12 
2 
I2 
7 
7 
I2 
3 

8. 

7 
3 

s 
s 
s 
5 
5 
s 
s 
s 
s 
s 
s 
6 
s 
s 
s 

.s 
5 
s 
s 
s 

oemg ract ., t. UlS un B" T lSLo"Misso" 

RatioofMax Coricimtration 

#of Detects Detected to MaX Detected Average Background 
Average 

Concentration 
(uglkg) (uglkg) (ug/kg) 

3 0.51 225 443 NA 
11 1.26 4.3 3.4 NA 
3 0.07 28 376 NA 
I 1.83 5.3 2.9 NA 
3 2.45 26 11 NA 
3 3.00 57 I9 NA 
I 2.30 90 39 NA 

.. 
. . .. 

s 5.42 640,000 II8,086 NA 
4 2.I7 27,000 I2,428 NA 
0 N/A NO 2,500 NA .. . . ·-.. ,· .. .. .. ... 
4 1.17 I8,900,000 I6,175,000 4I,OOO,OOO 

4 1.3I 4,950 3,785 520 
4 1.55 60,400 38,875 9,200 
4 1.34 254,000 I89,250 725,000 
4 1.15 I,270 I,I06 800 
I 3.00 2,I90 730 <I,OOO 
4 1.93 I6,000,000 8,307,500 3,300,000 
4 1.16 20,200 I7,400 58,000 
4 1.83 11,200 6,I25 IO,OOO 
4 2.77 93,000 33,525 13,000 
4 1.13 2I,900,000 19,425,000 2I,OOO,OOO 

s 3.03 140,000 46,I66 2I,800 
4 2.09 7,510,000 3,600,000 2,600,000 
4 1.69 613,000 362,250 740,000 
4 2.3I 112 49 39 
4 1.26 19,900. 15,750 I4,000 

4 1.55 2,210,000 I,427,500 I4,000,000 
4 1.53 2,930,000 I,920,000 5,300,000 
4 1.14. 39,300 34,375 69,000 
4 2.53 2I9,000 86,675 49,000 

NIA ·Not applicable ORO- Oil range organic 

NA: Not available Max Detected· MaxiiTIIm value of detected concentrations 

NO· Not detected 

• 
Max Detected 

Exceeds 

Ba~und 

NIA 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

NIA 
N/A 
N/A 

. . 

,. ' 

N 
y 
y 
N 
y 
y 
y 
N 
y 
y 
y 
y 
y 

N 
y 
y 

N 
N 
N 
y 
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Table JA-lO(b) 

Soil Constituents of Concern Summary for Construction Worker for Sub-area 2A: Demolished Area 

September 2004 

Constituents of Concern 

Volatile Organic C~II!pOimds (YOCs) 
Benzene 
Dichlorodifluoromethane 
Ethylbenzene 
Methylene chloride 
rretrachloroethene 
rroluene 
lfrich1oroethene 
D(ylenes, Total 
rtotal PetrOleum iiydi-Ocarbon.s (Tl>il) 
tiT_HDRO 
'fl>_HGRO 
TPHORO 
Total MetalS 

.. 
·,.·J 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Q!lcium 
rhromium 

oba1t 
Q_opper 
Iron 
Lead 
Magnesium 
Manganese. 
Mercury 
Nickel 
Potassium 
Sodium 
Vanadium 
Zinc 

Noles: 

uglkg • mcrouams per kilogram 

ORO - Diesel range organic 

GRO - Gasoline range organic 

.... 
.. 

. 

. uri Boeinl! Tract 1 St. Louis MJSSO 

Ratio of Max Concentration 

#of DeteCts 
Detected to Background #ofSamples 

Average 
Max Detected Average 

Concentration 
(uglkg) (uglkg) (uglkg) 

.. 
.• 

14 3 0.36 225 622 NA 
3 I 1.39 4.3 3.1 NA 
14 3 0.05 28 570 NA 
9 2 1.50 5.3 3.5 NA 
9 4 2.48 26 10 NA 
14 5 6.99 472 67 NA 
9 1 1.39 2.6 1.9 NA 
4 1 3.00 90 30 NA .. 

. · ... ;.~;~ : :· .·. .. 

10 6 6.68 14,890,000 2,228,359 NA 
8 4 2.17 27,000 12,428 NA 
4 0 N/A ND 2,500 NA 

.. . . 
p·· .•• .. . . .. 

6 4 1.17 18,900,000 16,175,000 41,000,000 
6 4 1.31 4,950 3,785 520 
6 4 1.55 60,400 .38,875 9,200 
6 4 1.34 254,000 189,250 725,000 
6 4 1.15 1,270. 1,106 800 
6 1 3.00 2,190 730 <1,000 
6 4 1.93 16,000,000 8,307,500 3,300,000 
6 4 1.16 20,200 17,400 58,000 
6 4 1.83 11,200 6,125 10,000 
6 4 2.77 93,000 33,525 13,000 
6 4 1.13 21,900,000 19,425,000 21,000,000 
8 6 3.52 140,000 39,773 21,800 
6 4 2.09 7,510;000 3,600,000 2,600,000 

6 4 1.69 613,000 362,250 740,000 
6 4 2.31 112 49 39 
6 4 1.26 19,900 15,750 14,000 

6 4 1.55 2,210,000 1,427,500 14,000,000 

6 4 1.53 2,930,000 1,920,000 5,300,000 

6 4 1.14 39,300 34,375 69,000 
6 4 2.53 219,000 86,675 49,000 

Nl A - Not applicable ORO - Oil range organic 

NA: Not available Max Detecled- Maxiorum value of detecled concemra1ions 

NO- Not detected 

• 
Max Detected 

Exceeds 
B~c_kground 

N/A 
N/A 
N/A 
NIA 
N/A 
N/A 
N/A 
N/A 

·-
N/A 
N/A 
N/A 

-· .·.·, 
N 
y 
y 
N 
y 
y 
y 
N 
y 
y 
y 
y 
y 

N 
y 
y 

N 
N 
N 
y 
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September 2004 

• Table 3B-10(a) 

Soil Constituents or Concern Summary for Non-Residential Worker for Sub-area :ZB: Demolished Area 

Constituents or Concern 

IV OlatHe Oi'J!anJc Compounds (VOCs) 

Acetone 
O!Joroelhane 
lcis-l,:Z-Dichloroetbene 
!Ethytbenzenc 
lsopropylbenzene 
~ethyl ethyl ketone (MEK) 

IMethvlenc chloride 
Naphlhalene 
QoButvlbenzene 
lt-Propylbenzene 

Jtoluene 
sec-Butylbenzene 
tfetrachloroethene 
!Toluene 
~-I,:Z..Dichloroethene 

rTrichloroethene 
Vinvl chloride 
Dcvlenes, Total 

Tcital PetrOleum· HvdroearbOns ct'PIIl 
TPHDRO 
TPHGRO 
TPHORO 
TOtal MetalS· 
Alwmtwn 
Antimony 
Arsenic. 
Bariwn 
Bervlliwn 
Cadlriwn 
Calciwn 
Chromiwn 

obalt 
::oooer 
Iron 
Lead 
~agnesiwn 
Man~se 

IMercurv 
Nickel 
Potassiwn 
Seleniwn 
Silver 
Sodiwn 
IThalliwn 
Vanadiwn 
Zinc 

Notes: 

uglkg - microgmns per lcilognm 

ORO- Diesel range orpuie 

GRO- Gasoline nnge Ol"!anic 

I 
I 
I 

Boelne Tract 1 SL I. lUis. Missouri 

RatlooCMax 
Concentration 

#lorSampks 11 or Detects 
Detected to Mia Detected Average Badrground 

Average 

COuw.'tra~~ 
(uglkg) (uglkg) (uglkg) 

.·.·· 

30 10 12.72 27,000 :Z.l:Z:Z NA 

14 l 1.56 48 31 NA 

38 2 2.92 soo l7l NA 

34 2 6.18 330 53 NA 

10 2 2.12 210 99 NA 

26 3 4.40 6,100 1.386 NA 

34 s 0.47 40 85 NA 

10 I 4.82 2.100 436 NA 

10 3 3.05 1,200 394 NA 

10 2 2.49 420 169 NA 

8 I 1.39 130 93 NA 

10 2 . 3.02 S40 179 NA 

38 12 14.42 1,700000 117,893 NA 

34 2 0.30 26 85 NA 

38 2 2.26 44 20 NA 

34 3 9.02 2.200 244 NA 

20 I 0.33 9.6 29 NA 

16 3 7.29 1000 137 NA 
.. ·:· . • .. • . .• 

14 r 7 l 2.32 T 1,900,000 T 817,829 I NA 

13 I I I 3.09 T 180,000 I 58214 I NA 

14 I 1 I 3.98 -1 160,000 I 40,250 I NA 
: .. .. 

14 4 1.78 22.700,000 12.735,000 41,000,000 

14 4 1.79 4,500 2.513 520 

18 17 4.01 46,300 11,546 9,200 

18 18 3.53 310000 87,719 725,000 

14 4 1.72 1,460 849 800 

18 13 12.33 20,200 1,638 <1,000 

14 4 1.33 16,400,000 12.337.500 3,300,000 

18 18 2.89 74,700 25,878 58,000 

14 4 1.98 13,100 6,613 10,000 

14 4 1.62 19,000 11,748 13,000 

14 4 1.89 34,200,000 18,090,000 21,000,000 

18 12 16.61 2,260,000 136,043 21,800 

14 4 2.53 39,600,000 15,625,000 2.600,000 

14 4 2.45 2;070,000 844,250 740,000 

18 8 4.82 sso 114 39 

14 4 1.76 31,100 17,715 14,000 

14 4 1.35 1.120,000 827,250 14,000,000 

18 4 4.01 4,020 1.003 260 

18 10 2.64 3,410 1,289 <700 

14 4 1.56 348,000 223,750 5,300,000 

14 I 1.68 3,430 2.039 <100 

14 4 1.66 46,700 28,130 69,000 

14 4 1.42 51,800 36,425. 49,000 

NIA ·Not applicable ORO • Oil nu~gc organic 

NA: Not available Max Detedc:d .. Maximum value of dcted:ed concentrations 

NO • Not detected 

• 
Max Detected 

Exceeds 
Backgroimd 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
NIA · 
N/A 
N/A. 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
NIA 

N 
y 
y 
N 
y 
y 
y 
y 
y 
y 
Y· 
y 
y 
y 
y 
y 
N 
y 
y 
N 
y 
N 
y 
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Tab .. I 
Soli COnstituents of COncern SuiiUIUiry for CO Worhr for Sub-area 28: Demolished Area 

COnstl~uents or COncern 

~olatlle Orpn!C Compounds (VOCs) 

1,1-Dichloroethenc 
I ,2.4-Trimethy[benzcnc 
AceiOnc 
:hloroethane 
is-1,2-Dichloroethenc 

Ethyl benzene 
ISOilf'Oilvlbenzcnc 
m.p..XvJenc 
Methvl ethvl ketone IMEKI 
Methvlcne chloride 
INanhthalene 
"-Butylbenzcnc 
"-Propyl benzene 
P..Xvlenc 
1>-lsonroovltoluene 
scc-Butvlbenzcne 

cttachloroethenc 
olucnc 

lnlllS-1.2-Diehloroethene 
richloroethcne 
iny[ chloride 
~ncs Total 
TOtal PtlrOJtumH}'drOc:ai'boas <TPH) 

ll'HDRO 
ll'HGRO 
ll'HORO 

rrotal.Mcials 
lwninum 

~timon_y_ 

~nic 
Barium 
Bcrvllium 
:::admium 
Calcium 
Qlromium 
Cobalt 

opper 

Iron 
~ 
iMa~sium 
Man~ancsc 

Mercwv 
u:kcl 

otassium 
:Clenium 
ilver 

iodium 
:ballium 
anadium 

:inc 

Notes: 

uslkl· ~ p«ldlopa. 

ORO- ox.d rouo&eoopNe 

ORO·Ouelioennp..pNe 

Boel111! Tract , u un I 1 'Mlsso' 

Ratio of Max 

lofl'letects 
Detected to 

llofSamples 
Ave~ 

58 
26 
60 
38 
69 
59 
26 
18 
49 
58 
26 
26 
26 
18 
19 
26 
69 
59 
69 
58 
44 
47 

45 
28 
29 

14 
14 
25 
25 
14 
25 
14 
25 
14 
14 
14 
25 
14 
14 
25 
14 
14 
25 
25. 
14 
14 
14 
14 

COncentrlltloa 

I 
I 

23 
2 
14 
5 
3 
2 
10 
IS 
I 
5 
3 
2 
I 
7 

25 
5 
7 
7 
3 
10 

'. 
20 
2 
I 

4 
4 
21 
25 
4 
14 

. 4 
25 
4 
4 
4 
19 
4 
4 
IS 
4 
4 
7 
10 
4 
I 
4 
4 

ORO- Oilnnp..pNe 

NA: Not avaibblc Nt?---

9.38 
1.50 

26.10 
4.56. 
18.35 
19.79 
4.96 
8.80 
6.13 
1.17 
13.61 
5.99 
6.38 
8.30 
2.72 
4.76' 

32.72 
9.05 
15.32 
20.34 
14.19 
10.05 

3.64 
4.85 
0.52 

1.78 
1.79 
4.22 
3.39 
1.72 

15.67 
1.33 
3.27 
1.98 
1.62 
1.89 

22.43 
2.53 
2.45 
2.88 
1.76 
1.35 
4.42 
3.04 
1.56 
1.68 
1.66 
1.42 

COneeiitrlltlon 

Max Detected Ave~ Bacqround 

(u;/kc) (ug/kj:) (ug/kg) 

200 21 NA 
35 23 NA 

27000 I 034 NA 
94 21 NA 

68000 3706 NA 
2.700 136 NA 
210 42 NA 

1,600 182 NA 
6,100 994 NA 

69 59 NA 
2100 154 NA 
1,200 200 NA 
·420 66 NA 

540 65 NA 
130 48 NA 

.540 113 NA 
9~,000 284 245 NA 

1,600 177 NA 
7,200 470 NA 
14000 688 NA 

560 39 NA 
5.100 501 NA 

" 

1900000 521665 I NA 
180,000 37,150 NA 
16,000 30,667 NA 

22.700,000 12.735,000 41,000,000 

4.500 2.513 520 

46,300 10,969 9,200 

310,000 91,438 725,000 

1460 849 800 

20200 1,289 <1,000 

16400,000 12,337,500 3 300.000 
74700 22.860 58,000 

13100 6613 [0,000 

19,000 11748 13,000 

34.200,000 18,090,000 21000,000 

2.260000 100759 21,800 

39,600000 IS 625000 2.600000 

2,070,000 844,250 740,000 

560 194 39 

31,100 17715 14,000 

I 120,000 827 250 14000,000 

4020 909 260 
3,410 I 122 <700 

348,000 223,750 5,300,000 

3,430 2.039 <100 
46,700 28130 69,000 
51,800 36,425 49,000 

NIA • Not opplicable 

Max DcsccUd • Muiaumvakacoftlc:lcdell ~' 

• Max Detected 
Exceeds 

B~cqround 

N/A 
N/A 
NIA 
NIA 
NIA· 
N/A 
NIA 
N/A 
NIA 
N/A 
N/A 
N/A 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

N/A 
NIA 
NIA 

N 
y 
y 

N 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 

N 
y 
y 
N 
y 
N 
y 
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Table 3C-10(a) 

SoU Constitu~ts of Concern Summary for Non-Residential Worker for Sub-area 2C: Demolished Area 

Constituents of Concern 

Y.olatlle Organic cOmpotmds .(VOCs) 

None 
Total·PetroleumHvdrocai"bOns <TPH> 
TPHDRO 
ri"PHGRO 
ri"PHORO 
rrotal MetalS 
Lead 

Notes: 

u~- micrograms per kilop-.un 

DRO - Diesel range organic 

GRO - Gasoline range orxanic 

#of Samples 

2 

2 
3 
2 

I I 

Boein2 Tract 1. St. Louis, Missouri 

RatloofMax 

iofDetectS ~19 
Menge 

. Co,Dt:entration 

.. .. . . 

0 NIA 
.. . . 

I .f.OO 
I 1.00 
I 1.00 

: :~~ ·, _,• :.-· 

I I I 

ORO- Oil range organic 

NA: Not available 

ND - Not deleeted 

1.00 I 

Concentration 

Max Detected Average Backgrot11,1d 
(uglkg) (uglkg) (uglkg) 

. .. 
N/A I N/A N/A 

". 

1,330,000 1,330,000 NA 
13,000 13,000 NA 
34,000 34,000 NA 

.. . " . . ., 

8210 I 8,210 I 21,800 

N/A- Not applicable 

Max Deleeted - Ma.irwm value of detected concenuations 

• 
"·· 

Max Detected ... 
~X~ 

~a~uml 

~ 

N/A 

N/A 
N/A 
N/A 

.. 
N 
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Table 3C-10(b) 

Soil Constituents of Concern Summary for Construction Worker for Sub-area 2C: Demolished Area 

Constituents of Concern II of Samples 

'. 

Voiatile Or2anic Cooiuolmds (V0€5). • 
.. 

Benzene II 
Ethylbenzene II 
Methylene chloride I 
Toluene II 
Xylenes, Total II 
Tot:il Petroteum.livdrocaroon5 ri'l!in . -
TPHDRO II 
TPHGRO 9 
TPHORO 9 
~otat Metals ... 

l.ead 

Notes: 
· ugllcz - nKrograms per kilogram 

ORO - Diesel range organic 

GRO - Gasoline range organic 

.• ., 

1 I 

Boein2 Tract 1, St. Louis Missouri 

RatioofMax 

II of Detects 
Detected to 
Av~e 

Concen~tiO!J. 

4 3.00 
3 2.37 
I 1.00 
5 3.93 
5 2.00 

3 7.50 
6 1.37 
1 2.24 

.. 
1 I 1.00 

ORO- Oil range organic 

NA: Not available 

NO - Not detected 

. 
I 

Cmkenti'atioii 

Max Detected Average _Background 
(uglkg) (uglkg) (uglkg) 

307 I02.42 NA 
408 I72.2S NA 
5.8 5.80 NA 

3,000 762.42 NA 
829 4I5 NA 

.. 

I,330,000 I71,313 NA 
I33,000 97,I67 NA 
34,000 I5,167 NA 

.. -. ... 
8210 I 8,2IO I . 21,800 

N/A- Not applicable 

Max Detected - Maxi1t11m value of detected concentrations 

• 
Max Detected 

Exceeds 

Backgl:o~ 

N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 

N 

MACfEC 
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Table3A-11 

Groundwater Constituents of Concern Summary for Sub-area 2A: Demolished _Area 

Constituents of Concern #of Saniples 

Volatile Organi~ Compo'undS (VOCs) 
Benzene 8 
Ethylbenzene 8 
Methyl ter-butyl ether 7 
!Methylene chloride 4 
ifetrachloroethene 4 
ifoluene 8 
Xylenes, Total 4 
Total Petroleum lbdrocarbons (TPH) 
TPHDRO 
TPHGRO 
ifPHORO 
rr<ital MetalS 
Arsenic 
Barium 
Cadmium 
f""'hromium 

!Lead 

Notes: 

ugiL- micrograms per liter 

ORO - Diesel range organic 

GRO - Gasoline range organic 

September 2004 

5 
5 
5 

2 
2 
2 
2 
3 

oemg rae 
' 

uas, ISSOUrl B • T tl' St. Lo • M" . 

Ratio of l\fax 
Concentration · . 

MaXimum 
#of DetectS 

DetectecHo 
Max Detected Average Concelittittion 

A,verage . ' .. 

Concentration 
(ugiL) (ug/L) Liinlt (MCI.} or 

... .. . Eqlfi~a.,l_ent (l,.lg/.1;..) 
.· .. 

. . ., ... 

1 3.71 817 220 5 
1 3.82 130 34 700 
1 2.86 20 7.0 146 

·I 0.38 2.1 5.5 49.1 
2 1.16 4.8 4.2 5 
2 2.50 61 24 1,000 
2 2.21 179 81 10,000 

.. 
... . ... · .. 

2 2.00 190,000 95,155 NA 
1 1.98 1,100,000 555,250 NA 

0 N/A ND 288 NA 
. • .. .. 

-. ·-. .. ·'.:" . ... 

2 1.25 58 47 10 
2 1.31 1,000 765 2,000 

2 1.57 14 8.9 5 

2 1.42 56 40 100 

2 2.74 100 37 15 

N/ A - Not applicable ORO - Oil range organic 

NA: Not available Max Detected - Maximum value of detected concentrations 

NO - Not detected 

• 
Max Detected 

Exceeds 

MCLor 
Equivalen~ 

y 

N 
N 
N 
N 
N 
N 

N/A 
N/A 
N/A 

y 

N 
y 

N 
y 

MACTEC 
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Ta.ll 
. Groundwater Constituents of Concern Summary for Sub-area 28: Demolished Area 

Boeine Tract 1, St. Louis, Missouri 

Ratio of Max 

Constituents of Concern II of Samplt\5 II of Detects 
D~tected. to 

Average 

. . 
Volatile OrEwliC ComiJ(Miild.! (VOCS) 
1,1,1-Trichloroethane 125 
1,1-Dichloroethane 125 
1,1-Dichloroethene 125 
1,2,3-Trimethvlbenzene II 
1,2,4-Trimethvlbenzene 113 
Acetone liS 
Benzene 134 
ci_s-1,2-Dichloroethene 129 
Ethvlbenzene 130 
sopropylbenzene ll6 

!Methyl isobutyl ketone liS 
Methyl ter -butyl ether 123 
!Methylene chloride 125 
Naphthalene 114 
n-Butylbenzene ll6 
n-Propylbenzene ll6 
p-lsopropyltoluene ll2 
ec-Butylbenzene 117 
ert-Butylbenzene 113 
etrachloroethene 134 
oluene 130 

~-1,2-Dichloroethene 125 
[richloroethene 129 
lrrichlorofluoromethane ll3 
Vinyl chloride 126 
Xylenes, Total 128 
P.ol:fiiui:iear Aromatic Hitdrocabon5; · 
None I I 
Polychlorinated BiohenyJs_:· :· .. 

. . 

None I I 
Total Petroleum HydrOaitlioucr.Pill 
rTPHDRO 
rTPHGRO 
trPHORO 
Total Metals 
Arsenic 
Barium 
Cadmium 
rbromium 
Lead 
~elenium 

Nates: 

ug/L - micrograms per liter 

ORO • Diesel range orzanic 

GRO - Gasoline range organic 

153 
56 
56 

2 
2 
2 
2· 
2 
2 

:-·. 

.Conc:entr8tion 

I 
3 
3 
I 
4 
5 
15 
60 
7 

20 
1 
7 
2 
4 

21 
21 
17 
30 
2 

59 
7 
13 
51 
I 

25 
10 

I 0 I .. 
-. 

I 0 . I 

60 
12 
25 

2 
2 
I 
I 
2 
I 

ORO - Oil range organic 

NA: Not available 

NO - Not detected 

0.06 
O.o? 
1.20 
0.58 
1.81 
0.01 
2.84 

21.57 
1.35 
0.65 
0.00 
6.29 
0.02 
1.68 

16.26 
1.06 
0.05 
10.13 
0.02 

25.63 

1.85 
1.00 

42.19 
0.01 
6.05 
3.39 

··:·, ... 
N/A 

. . .. 
N/A 

10.00 
10.87 
13.42 

1.94 
1.57 
1.37 
1.58 
1.23 
1.68 

Coneentriition 

Maximum 

Max Detected Average Contentration 
(ugiL) (ug!L) Limit (MCL) or 

· . EqW.valent (ug/L) 

9.3 147 200 
II 147 157 

180 150 7.0 
28 48 2.6 

330 182 2.6 
55 5,224 121 

680 239 5 
97,000 4,497 70 

200 148 700 
120 . 185 4,000 
25 5,223 32.7 

1,400 222 146 
8.5 512 49.1 
540 321 100 

3,600 221 48.6 
200 189 5.3 
6.4 139 107 

2,100 207 48.6 
3.2 181 48.6 

490,000 19,115 5 
1,200 649 1,000 

150 150 100 
84,000 1,991 5 

2.5 244 2,000 
4,400 728 2 
1,200 354 10,000 

.. • "r. .. .. .·· .. . . 
I ND I NIA I NIA 

., ........ . ···' ,·: 

I ND I N/A I N/A 
.• 

2,200,000 219,968 NA 

110,000 10,123 NA 
212,199 15,814 NA 

130 67 10 
1,600 1,020 2,000 
5.4 4.0 5 
19 12 100 
6.7 5.5 15 
13 7.8 50 

NIA ·Not applicable 

Max Detected - Maximun value of detected concentrations 

• 
Max Detected 

Exceeds 
MCLor 

Equivalent 

N 
N 
y 
y 
y 

N 
y 
y 

N 
N 
N 
y 
N. 
y 
y 
y 
N 
y 
N 
y 
y 
y 
y 
N 
y 
N 

NIA 

N/A 

N/A 
N/A 
NIA 

y 
N 
y 
N 
N 
N 
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Table3C-11 

Groundwater Constituents of Concern Summary for Sub-area 2C: Demolished Area 

Constituents of Concern #of Samples 

Volatile Qrganic Co~iJoun~ (VOCs). 
!Benzene 13 
!Ethyl benzene 13 
~ethyl ter-butyl ether 11 
~oluene 13 
~ylenes. Total 12 
Total Petrol~um HydrOc:arbiliis CI'Pil) · 
TPHDRO 
TPHGRO 
rrPHORO 

: TotatMetals 
!Lead 

Notes: 

ugiL- micrograms per liter 

DRO - Diesel range organic 

GRO - Gasoline range organic 

September 2004 

11 
10 
9 

1 

oem2 ract 1, t. UIS, ISSOUn B • T S Lo . M" • 

Ratioof:Max 
Concentrittion .. 

•,· 

Detected to 
Maximum 

# of Dete.cts 
Average 

Max D.etected Average Conce.-.tration 

Concentration 
(ug/L) (ug/L) Lhilit (MCL) or 

Equiva~ent (ug/L) 
~ - ... - . ... . . . 

. . . .. -. •' 

8 4.54 921 203 5 
3 6.56 180 27 700 
2 5.07 59 12 146 
3 3.55 60 17 i.ooo 
3 2.84 24 8.3 10.000 

·" .. 
3 1.95 1.000 513 NA 
5 4.09 301.200 73.658 NA 
0 N/A ND 429 NA 

-· .. · .. ' 

- .. . . .. . . ,·, .. , --
1 1.00 22 I 22 15 

N/ A - Not applicable ORO - Oil range organic 

NA: Not available Max Detected- Maximum value of detected concentrations 

ND - Not detected 

• 
Max Detected 

Exceeds 
MCLor 

Equivalent. 

y 

N 
N 
N 
N 

N/A 
N/A 
N/A 

y 

MACTEC 
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Table 3A-12(a) 

Calc:ulation of Individual Excess Lifetime Cancer Risk (IELCR) and Hazard Quotient (HQ) for a Current On-site Non-residential Worker 
Sub-area 2A: DemoUshed Area, Boeing Tract 1, St. Louis, Missouri 

Avenge SoD 
COCs Cone. 

(uglkg) 

Benzene 443 

Dichlorodifluoromethane 3.4 

Elhylbeozene 376 

Melhylene chloride 2.9 

Tetrachloroelhene 10.6 

Toluene 19 

lxylenes, total 39 

~rganlcs Total Risk 

TPH-GRO 12,428 

TPH•DRO 118,086 

TPH-ORO 2,500 

TPH Total Risk 
·Arsenic 38,875 

Cadmium 730 
Mercury 49 
Antimony 3,785 

1Beryllium 1,106 

Cobalt 6,125 
Copper 33,525 

Nickel 15,750 

Zinc 86,675 

Metals Total Risk 
\;UMULATIVE RISK 
Notes: 
NA: Not available 
-: Risk evaluation was not perfonned. 
HI: Hazard index 
ug/kg: Micrograms per kilogram 
ug!L: Micrograms per liter 
ORO: Gasoline range organic 
DRO: Diesel range organic 
ORO: Oil range organic 
TPH: Total petroleum hydrocarbon 

Indoor ~tlon or 
Vapors from Subsurface 

SoD 
IELCR HQ 

2.71E-08 1.54E-03 

NA 5.IIE-06 

NA 1.60E-06 

l.BOE-11 3.57E-08 

4.85E-i1 5.86E-07 

NA · 3.95E-07 

NA 1.87E-07 

2.71E-08 I.SSE-()3 

NA 1.27E-04 

NA 1.19E-04 

NA 6.40E-08 

NA 2.47E..()4 

NA NA 

NA NA 

NA 1.37E-04 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA 1.37E..()4 

2.71E-08 l.93E-03 

Average 
Indoor Inhalation or 

Vapors from Stun of SumofHQ 
GWConc. 

Groundwater IELCR (HI) 
(ug!L) IELCR" HQ 

220 3.26E-08 1.85E-03 5.96E-08 3.39E-03 

- - - NA 5.11E-06 

- - - NA I.60E-06 

- - - l.BOE-11 3.57E-08 

- - - 4.85E-Il 5.86E-07 

- - - NA 3.95E-07 

- - - NA I.!I7E-07 
. 3.26E-08 1.85E-03 5.97E-08 3.40E-03 

555,250 NA 3.39E+OO NA 3.39E+OO 

95,155 NA 1.89E+01 NA 1.89E+Ol 

288 NA l.SIE-01 NA l.S1E-01 

NA 2.24E+Ol NA 2.24E+Ol 

47 NA NA NA NA 

8.9 NA NA NA NA 

- - - NA 1.37E-04 

- - - NA NA 

- - - NA NA 

- - - NA NA 

- - - NA NA 

- - - NA -NA 

- - - NA NA 

NA NA NA 1.37E..()4 

3.26E-08 -2.24E+Ol 5.97E-08 2.24E+Ol 

• 
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Average Soli 

COCs Cone. 

(uglkg) 

IB=e 622 

IDicblorodifluorometbme 3.1 

i£thylbcnzcne 570 
chloride 3.5 

Tctradllorocthcnc 10 
Tolucm: 67 
Tricbloroclhene 1.9 

Xylcnes, total 30.0 

()rganlcs Total Rfllk 

~-GRO I 12.428 

~-DRO I 2.228 359 
TPH..ORO I 2.SOO 

TPH Total Rfllk 

Ancnic 38 875 
730 

M=my 49 
3 785 

BC!}'IIliDil 1106 

~ 6,125 

~ 33,525 

~tekcl 15,750 

~ 86675 

Metals Total Rfllk 
TIVERISK 

Notcl. 
NA: Not available 
-: Risk evaluation was not pctformcd. 

Hi: Hazard index 
uglkg: Micrograms per kilogram 
ugiL: Micrograms per liter 
GRO: G.uolim: range organH: 
DRO: Diesel range organic 
ORO: Oil range organic 
TPH: Total pclrOicum hydrocarbon 
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Table 3A-ll(b) 

Calculation of Individual Excess Lifetime Cancer Rfllk (IELCR) and Hazard Quotient (HQ) for a Future Construction Worker 

Sub-area:ZA: Demolished Area, Boeing Tract I, St. Louis, Missouri 

Accidental Ingestion of 
Outdoor Inhalation of 

AverageGW Dermal Contact with Outdoor Inhalation of 
Dermal Contact with Soil 

Soli 
Vapors and Particulates 

Cone. Groundwater Vapors from Groundwater 
fi'om Soil 

IELCR HQ IELCR HQ IELCR HQ (ug/L) IELCR HQ IELCR HQ 

8.99E·ll 7.23E-05 9.99E-ll 8.04E-05 5.10E-10 7.24E-04 220 4.24E-08 . 3.42E-02 1.74E-11 2.46E-OS 

NA l.SOE-08 NA 6.01E-09 NA 4.10E-07 - - - - -
NA 1.99E-06 NA 203E-06 NA 1.78E-06 - - - - -

1.32E-13 20SE-08 1.47E-13 228E-08 220E-13 1.09E..()8 

271E-13 3.6SE..()8 3.02E-12 4.06E-07 6.22E-13 1.BBE-07 - - - - -
NA l.lBE-08 NA 1.31E..()7 NA 7.41E-07 - - - - -

1.70E-16 1.81E-10 1.14E-13 1.21E-07 247E-13 290E-07 - - - - -
NA 5.23E-09 NA 5.3SE-09 NA 1.19E-07 - - - - -

9.03E-ll 7.44E-05 1.03E-10 8.31E-05 S.UE-10 7.l8E-04 4.24E-08 3.42E-Ol 1.74E-ll 2.46E-05 

NA NA NA 5.6SE-OS NA 7.32E-OS 555,250 NA NA NA 3.04E-02 

NA 4.91E-03 NA 1.49E-02 NA 4.28E..()3 95,155 NA NA NA 1.68E-01 

NA 6.37E..()6 NA 1.64E-05 NA S.l6E..()7 288 NA NA NA 1.3SE..()3 

NA 4.92E-03 NA 1.50E-02 NA 4.35E-03 NA NA NA l.OOE-01 

9.68E-10 1.51E-04 3.07E-07 4.77E..()2 5.10E-10 7.94E-06 47 NA NA NA NA 
NA 1.70E-05 NA 5.66E-04 4.02E-12 8.94E-08 8.9 NA NA NA NA 
NA 1.88E-07 NA 9.40E-06 NA 2.27E-04 - - - - -
NA 1.10E-04 NA 3.67E-03 NA 4.07E..()6 

7.90E-10 6.43E..()6 263E-10 2.14E-06 8.13E-12 1.19E..()8 - - - - -
NA 3.S6E..()4 NA 1.19E-04 5.2SE-11 6.58E-05 - - - - -
NA 9.74E-06 NA 3.2SE-04 NA 7.18E-06 - - - - -
NA 4.58E-07 NA 3.0SE..()5 1.16E-11 1.69E-05 - - - - -
NA 3.36E..()6 NA 2.80E-05 NA 1.77E-08 - - - - -

l.76E-09 6.54E-04 3.07E-07 5.24E-02 5.86E-10 3.29E-04 NA NA NA NA 

l.SSE-09 5.6SE-03 3.07E-07 6.7SE-Ol l.lOE-09 5.41E-03 4.24E-08 3.4:ZE-02 l.74E-ll :Z.OOE-01 

• 
Sum or SumorHQ 

IELCR (HI) 

4.32E-08 3.S1E..()2 

NA 4.34E-07 

NA S.BOE-06 

4.99E-13 5.43E..()8 

3.91E-12 6.30E..()7 

NA 8.84E..()7 

3.61E-13 4.llE-07 

NA 1.30E-07 

4.3:ZE-08 3.51E-Ol 

NA 3.06E..()2 

NA 1.92E-01 
NA 1.37E-03 

NA 2.24E-01 

3.08E-07 4.79E..()2 

4.02E-12 5.83E-04 

NA 236E-04 

NA 3.78E-03 
1.06E..()9 8.58E-06 
5.2SE-11 S.40E-04 

NA 3.42E-04 

1.16E-11 4.79E-05 

NA 3.14E-05 

3.09E-07 5.34E-02 

3.52E-07 3.13E-01" 
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Table 311-12{a) 
Calculatloa of Individual Exceu Lifetime CaDcer Rlak (IELCR) ud Huard QuatleDt (HQ) for a Current o ... olte Noo-raldentlal Worker 

Sub.uea 28: Demolllbed Ana, DodD& Tract 1, SL Loull, Mlloourl 

AverapSoll 
COCo 

I,I·Dichloroethene 
1,2,3-Trimethv1benune 
1,2,4-Trimethvlber= 

!A.etone 
IBen=e 

lcis-1,2-Dichloroetbene 
Ethviben=e 
l.oPrOPYJ bonzcne 
Methyl ethylla:tone CMEIO 
Methylene chloride 
Methyl tert-butyl et11er lMTBm 
Naphlhllene 

"·Butvlbe=ne 

"· luene 

isec-
tre1rachloroethen 
troluene 
lrlni·I,2·Dichloroctbene 

Vmy! chloride 
Xvlenel. Total 

OrPDlco Tolal Rbk 
A1iphatics > nC6 to nC8 CTX1006l 
Aliphalics > nC8 to nCI 0 ITXI006l 
Aromatics> nC8 to nCIO (IXI006) 
TPJI.GRO 
Alinbatics > nCIO to nCI2 ITX1006l 
IAiiPbatics > nC 12 to nCI6 ITXI006l 
lAtiobatics > nC 16 to nC21 (IXI006) 
~Aromatics > nCIO to nC12 (IX1006) 
~Aromatics> nC12 to nCI6 ITXI006l 
Aromatics> nCI6 to nC21 (IX1006) 
TPH-DRO 
Alinbalico > nC21 to nC35 ITXI006l 
Aromatics> nC21 to nC3S ITX1006l 
TPH-ORO 

TPHTob!Riak 

IAnenic 
!cadmium 
~um 
Met'CIIlY 
~selenium 
Silver 
IAntimonv 
l~~crymum 

~cobalt 
ic-

!Nickel 
hhamwn 
!Zinc 
Metall Tobl Rbk 
CUMULATIVE RISK 
Nolel. 
NA: ·Not avoilable 
-: Risk cvolualion wu not perlixmed. 
HI: HIZilli index 
ualkl: Mic:ropms per kilogram 
U&fL: Mic:ropms per lila 
GRO: Guclinc nn&• 0<J11I1ic 
DRO: Diesd 1'111&0 Of8ll1ic 
ORO: Oill'lll&" 0<J11I1ic 
TPH: Total petroleum hydrocarbon 

COliC. 

(UE!k&) 

-
2.122 

31 
171 
53 
99 

1,386 
85 

-
436 
394 
169 
93 
179 

117,893 
85 
20 
244 
29 
137 

-
--

51,214 

-
-
-
-
-
-

117,12, 

-
-

40.%50 

11,546 
1638 

25,878 
114 

1003 
1,289 
2,513 
849 

6,613 
11748 

844,250 
11115 
2,039 
36,425 

Indoor lllbablloa of 
V~J~Gr~fromSub~ 

Soli 
IELCR HQ 

-
- -

-
NA 2.40E-OS 

1.32E-G9 :4.38E-07 
NA 9.96E-OS 
NA 2.27E-G7 
NA 9.64E..Q6 
NA 3.02E..Q6 

S.27E-IO !.04E..Q6 

- -
NA S.83E..Q6 
NA 2.66E..Q6 
NA 3.42E..Q6 
NA 231E-01 
NA 2.19E..Q6 

S.39E-G7 6.SOE-03 
NA J.78E..Q6 

NA 8.54E-06 
1.89E-G9 8.89E-OS 
2.61E-07 8.SSE-OS 

NA 6.SSE-07 
1.04E.G7 '-14~3 

- -- -
- -

NA S.UE-04 

- -- -
- -
- -
- -- -

NA 1.20:.04 

- -- -
NA t.03E-Ofi 
NA 1.42~3 

NA -NA 
NA NA 
NA NA 
NA 3.22E-04 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA _ 
NA NA 
NA 3.22E-04 

1.04~7 1.5,~3 

AverapGW ladoor lllbabtlou of 
COliC. Vaporol'rem GI'Olllldwater 

Sum of SumofHQ 
1ELCR (HI) 

(ur/Ll IELCR HO 

ISO S.9SE-G7 S.9SE-G2 S.95E-G7 S.9SE-02 
48 NA 1.91E-04 NA 1.91E-04 
182. NA 1.41E-03 NA 1.41E-03 

- - - NA 2.40E-05 
239 3.54E-08 3.54E-03 3.54E-08 3.54E-03 

- 132E-G9 43SE-07 
4,497 NA 4.26E-G3 NA 4.36E-03 

- - NA 2.27E-07 

- NA 9.64E..Q6 
NA 3.02E..Q6 

S.27E-10 1.04E-06 
222 4.76E,II 4.76E..Q6 4.76E-11 4.76E..Q6 
321 NA 3.9SE-G4 NA 4.01E-04 
221 NA 1.48E-G4 NA I.SIE-04 
189 NA 1.03E-G4 NA 1.06E-G4 

- NA 231E-01 
207 NA 1.94E-G4 NA 1.96E-G4 

19,115 4.91E-G7 4.91E-G2 1.03E..Q6 S.56E-G2 
649 NA 932E-05 NA 9.49E-OS 
ISO NA 1.43E-04 NA I.SIE-G4 

1,991 9.5BE-08 9.58E-03 9.77E..()8 9.67E..()3 
728 S.SSE-06 S.SSE-01 S.81E..Q6 S.SSE-01 

- - - NA 6.SSE-G7 
f.77E-Ofi U4E-111 7.57E-Ofi U1E-01 

4,660 NA '2.72E-G3 NA 2.72E-03 
2,732 NA 4.70E-02 NA 4.70E-G2 
2,732 NA I.S3E-03 NA 1.53E-03 

10,123 NA 5.12~2 NA 5.11~2 
17,717 NA 4.57E-OI NA 4.S7E-OI 
63,149 NA 7.0SE+OO NA 7.0SE+OO 
74,726 NA 7.86E-+ill NA 7.86E-+ill 
8,107 NA 1.47E.()3 NA 1.47E-03 
30,484 NA 230E-03 NA 2.30E-03 
25,186 NA 5.42E-04 NA S.42E-04 

21'"" NA U2E-+il1 NA U2E-+i11 
8,786 NA 9.25E+OO NA 9.2SE+OO 
7,028 NA 1.71E-OS NA 1.71E-OS 

15,114 NA USE-+i!O NA USE+OO 
NA '.54E-+il1 NA '.54Eii11 

61 NA NA NA NA 
4.0 NA NA NA NA 

- NA NA 
- - - NA 3.22E-G4 

- NA NA 
- NA NA 
- NA NA 

- NA NA 
- - NA NA 
- - NA NA 

- NA NA 
- NA NA 

- - NA NA 
- NA NA 

NA NA NA 3.22E-04 

'·~' U1E-+il1 7.57E-Ofi U1E-+i11 

The RAM Group 



•• 
Avera~:eSoll 

coc. Cone. 

(u~ 

1,1-Dichloroethene 21 
1,2,3-Trimcthylbcnzcne -
I 2,4-Trimcthylbcnzcne 23 
~ I 034 
iBerw:nc -
Chloroethane 21 
cis-I 2-Dichloroethene 3706 
Ethvlbenzme 136 
!soDroPvl benzene 42 
m,p-Xylcnc 182 . 
Methyl ethyl ketone (MEK) 994 
Methylene chloride 59 
IMelhvl tcrt-butvl ether ·-
~aphthalcnc 154 
ln-Butvlbenzme 200 
l-PrOPvlbenzme 66 

o-Xvlcne 6S 
I toluene 48 

sec-B~tylbenzme 113 
Tetrachloroethene 284,245 
Toluene tn 
tnns-1,2-Dichloroethene 470 
Trichloroethene 688 
V'myl chloride 39 
Dcylcnes, Total 507 
l~anka Total Risk 
Alillhatics > nC6to nC8 (I'Xl006) -
Aliphat.ics > nC8to nClO (TX1006) 
Aromatics> nCB to nCIO (TX1006) 
TPH-GRO 37,150 
Alillhatics > nClO to nC12 (TX1006) 
Aliphat.ics > nC12to nC16 (TX1006) -
Aliphatics > nC16to nC21 (I'Xl006) 
Aromatics > nCl 0 to nC12 (TXl 006) -
Aromatics > nC12 to nC16 (lXI 006) -
Aromatics> nC16to nC21 (TX1006) 
TPH-DRO 521665 
Aliphatics > nC21 to nC3S (TX1006) 
Aromatics> nC21 to nC3S (TX1006) 
TPH-ORO 30,667 
TPH Total Risk 

September 2004 

• 
Table JB-ll(b) 

Calculation of Individual Excess Lifetime Cancer Risk (IELCR).and Hazard Quotient (HQ) for a Future Construction Worker 
Sub-area 28: Demolbhed Area, Boel!q: Tract 1, St. Louis, Missouri 

Acddental Jqestlon of 
Outdoor Inhalation of 

Avera~:eGW Dermal Contact with Outdoor Inhalation of 
· Denaal Contact with Soli Vapon and Particulates 

SoU Cone. Groundwater Vapon from Groundwater .. from Soli 
IELCR HQ IELCR HQ IELCR HQ (~) IELCR HQ IELCR HQ 

6.37E-11 8.26E-07 7.08E-ll 9.18E-07 230E-10 1.62E-06 ISO 2.28E-07 2.95B-03 2.34E-10 1.64E-06 

- - - - - - 48 NA NA NA 3.11E-06 
NA 1.63E-07 NA J.66E.()7 NA 3.4SE-06 182 NA NA NA 1.73E-OS 
NA 3.61E-06 NA 3.81E-06 NA 8.96E.()6 

- - - - - - 239 4.61E-08 3.71E-02 1.89E-II 2.68E-OS 
9.93E-13 S.99E-08 3.31&-13 2.00E-08 4.48E-12 3.73E-08 - - - - -

NA 1.29E-OS NA 1.44E-04 NA 7.28E-04 4497 NA NA NA 1.15B-OS 
NA 4.76E.()7 NA 4.86E.()7 NA 4.2SE-07 -
NA 1.48E-07 NA 1.64E-07 NA 1.03E-06 
NA 1.06E.()7 NA 3.52E-08 NA 1.72E-06 - - - - -
NA 5.78E-07 NA 6.42E-07 NA 224E-06 - - - - -

2.20E-12 3.42E-07 2.44E-12 3.80E-07 3.67E-12 I.BlE-07 - -
- 222 1.04E-09 2S8E-OS 1.03E-13 2.39E-08 
NA 269E-06 NA 299E-06 NA l.S1E-OS 321 NA NA NA 2.S2E-05 
NA S.82E-06 NA 1.94E-06 NA 212E-06 221 NA NA NA I.SBE-06 
NA 2.30E-OS NA . 2.SSE-05 NA 1.21E-06 189 NA NA NA 1.14E.()6 
NA 3.78E-08 NA 1.26E-08 NA 6.37E.()8 - - -
NA S.S6E.()1 NA I.BSE-07 NA 2.12E-07 
NA 3.30E.()6 NA 1.10E.()6 NA 1.62E-b6 207 NA NA NA 1.97E.()6 

7.36E-09 9.91E-04 8.18E-08 l.lOE-02 1.69E-08 S.09E-03 19,115 I.SIE-OS 203E+OO 2.02E-10 6.09E-OS 
NA 3.08E-08 NA 3.43E-07 NA 1.94E-06 649 NA 3.24E.()3 NA l.14E-06 
NA 8.19E-07 NA 9.10E-06 NA S.61E.()S ISO NA NA NA 1.8SE.()6 

6.29E-14 6.67E.()8 4.19E-11 4.4SE-OS 9.12E-Il 1.07E-04 1,991 l.llE-07 1.18E-OI 4.36E-11· S.l2E-OS 
3.73E-13 4.S9E-09 4.1SE-10 S.IOE-06 1.26E-09 1.03E-OS 728 3.19E-06 3.92E-02 2.00E-09 1.63E-OS 

NA 2.9SE-09 NA 2.46E.()8 NA 2.02E-06 ~ - - -
7.43E-09 1.05E-03 IUJE-08 l.lJE-02 1.84E-08 6.03E-03 1.87E-05 2.l3E+OO 2.49E-09 l.SlE-04 

- - - - - - 4,660 NA NA NA 2.43E-05 
2,732 NA NA NA 4.18E.()4 
2,732 NA NA NA 1.6SE-OS 

NA NA NA 1.69E-04 NA 2.19E-04 10,123 NA NA NA 4.59E-04 
17,717 NA NA NA 4.07E-03 

- - - - - - 63,149 NA NA NA 6.28E-02 
74,726 NA NA NA 7.00E-Ol 

- - - - - - 8,107 NA NA NA 2.26E-OS 

- - - - 30,484 NA NA NA S.93E-OS 
25,786 NA NA NA 4.01E-OS 

NA 1.15E-03 NA J.SOE-03 NA 1.00E-03 219,968 NA NA NA 7.66E-01 
8,786 NA NA NA 8.22E-02 
7,028 NA NA NA 9.46E-06 

NA 7.81E-05 NA 2.01E-04 NA 6.33E-06 15,814 NA NA NA 8.l3E-Ol 
NA 1.l3E-03. NA 3.87E-03 NA t.:zJE-03 NA. NA NA 8.49E-Ol 

Page 1 of2 

• 
Sum of SumofHQ 
IELCR (HI) 

2.28E-07 296E-03 

NA 3.11E-06 
NA 2.11E-OS 
NA 1.64E-OS 

4:61E-08 3.71E-02 
5.80E-12 l.l?E-07 

NA 9.S6E-04 
NA 1.39E-06 
NA 1.34E-06 
NA 1.86E-06 
NA 3.46E-06 

8.31E-12 9.03E-07 
1.04E-09 2.S8E-OS 

NA 4.66E-OS 
NA l.lSB-OS 
NA S.OBE-OS 
NA 1.14E-07 
NA 9.S3E-07 
NA 7.98E-06 

l.S2E-OS 20SE+OO 
NA 3.24E-03 
NA 6.84E-OS 

l.liE-07 1.18E-OI 
3.20E.()6 3.92E-02 

NA 2.0SE.()6 
USE-OS 2.:ZSE+OO 

NA 2.43E-OS 
NA. 4.18E.()4 
NA 1.6SE-OS 
NA 8.47E-04 
NA 4.07E.()3 
NA 6.28E-02 
NA 7.00E-01 
NA 2.26E-OS 
NA S.93E-OS 
NA 4.01E-OS 
NA 7.72E-01 
NA 8.22E-02 
NA 9.46E-06 
NA S.:ZSE-02 
NA 8.56E-01 

The RAM Group 



• 
coc. 

Arsenic 
Cadmium 
Chromium 
Mercl.uy 
Selenium 
Silver 
Antimony 

IBcrvllium 
Cobalt 
ICo!ll>er 

~ickel 
Thallium 
Zinc 
Metab Total Risk 
CUMULATIVE RISK 
Notes. 
NA: Not available 
-: Risk evaluation was not performed. 
HI: Hazmd index 
ugllcg: Micrograms per kilogram 
ug/L: Micrograms per liter 
GRO: Gasoline nmgc organic 
DRO: Diesel nmgc organic 
ORO: Oil range organic 
TPH: Total petroleum hydrocarbon 

September 2004 

Avera~:eSoll 

Cone:. 

(lll:fkl:) 
10,969 
1289 

22,860 
194 
909 

1,122 
2,513 
849 

6,613 
11,748 

844 250 
17715 
2,039 

36,425 

• 
Table JB-ll(b) 

Calculation of Individual Enas Lifetime Cancer Risk (IELCR) and Hazard Quotient (HQ) for a Future Construction Worker 
Sub-area 2B: DemoU.hed Area, Boelnt: Trad 1, St. Louis, MJuouri· 

Accidental Iqestlon of 
Outdoor Inhalation~ 

Averat:eGW De~al Contad with Outdoor Inhalation of 
Del"lllal Contad with Soli 

Soli 
Vapon and Partlculatea 

Com:. Groundwater Vapon fro• Grou~chnater 
fro~aSoll 

IELCR HQ IELCR HQ IELCR HQ (ui:IL) IELCR HQ IELCR HQ 

2.73E-10 4.25E-05 8.6SE-08 1.3SE-02 1.44E-10 2.24E-06 67 NA NA NA NA 
NA 3.00E-05 NA 9.99E-04 7.11E-12 1.58E-07 4.0 NA NA NA NA 
NA NA NA NA 8.40E-10 NA - - - -
NA 7.54E-07 NA 3.77E-05 NA 9.09E-04 - - - - -
NA · 2.11E-05 NA 7.04E-05 NA 9.77E-07 - - - - -
NA '7.83E-05 NA 8.69E-05 . NA 2.40E-05 -'" - - - -
NA 7.30E-05 NA 2.43E-03 NA 2.70E-06 - - - - -

6.06E-10 4.93E-06 2.02E-10 1.64E-06 6.24E-12 9.10E-09 - - - - -
NA 3.84E-04 NA 1:28E-04 5.67E-11 7.11E-05 - - - - -
NA 3.41E-06 NA 1.14E-04 NA 2.52E-06 - - - -
NA 2.10E-03 NA 2.34E-03 NA 3.69E-03 
NA S.lSE-07 NA 3.43E-OS 1.30E-11 1.90E-OS -' - - - -
NA 2.96E-04 NA 9.87E-03 NA I.S6E-06 - - - - -
NA 1.41E-06 NA l.lBE-05 NA 7.44E-09 - - - - -

8.79E-10 3.04E-03 8.67E-08 2.96E-Ol 1.07E-09 4.73E-03 NA NA NA NA 
8.31E-09 S.JlE-03 1.69E-07 4.47E-02 1.95E-08 l.lOE-02 1.87E-05 2.23E+OO 2.49E-09 8.49E-Ol 

Page2of2 

• 
Sum of S11111ofHQ 
IELCR (HI) 

B.69E-08 1.3SE-02 

7.11E-12 1.03E-03 
8.40E-10 NA 

NA 9.47E-04 
NA 9.26E-05 
NA 1.89E-04 
NA 2.51E-03 

8.14E-10 6.59E-06 
5.67E-11 5.83E-04 

NA 1.20E-04 
NA 8.13E-03 

1.30E-11 S.38E-OS 
NA 1.02E-02 
NA 1.32E-OS 

8.87E-G8 3.74E-02 
l.B9E-05 3.14E+OO 

The RAM Group 



• •• •• 
Table 3C-12(a) 

Calculation of Individual Excess Lifetime Cancer Risk (iELCR) and Hazard Quotient (HQ) for a Current On-site Non-residential Worker . ·· 
Sub-area 2C: Demolished Area, Boeing Tract 1, St. Louis, Missouri 

Average Soil 
COCs Cone. 

. (uglkg) 

!Benzene --
Organics Total Risk 

IT_H-GRO 13,000 

TPH-DRO· 1,330,000 

TPH-ORO . 34,000 

TPH Total Risk 
CUMULATIVE RISK 

Notes: 
NA: Not available 
---: Risk evaluation was not performed. 
ill: Hazard index . 
uglkg: Micrograms per kilogram 
ug/L: Micrograms per liter 
ORO: Gasoline range organic 
DRO: Diesel range organic 
ORO: Oil range organic 
TPH: Total petroleum hydrocarbon 

September 2004 

. Indoor Inhalation of . 
V~pors from Subsurface 

Son 

IELCR HQ 

--- --
NA NA 

NA 1.33E-04 

. NA 1.34E-03 

NA 8.69E-07 

NA .1.48E-03 
NA · 1.48E-03 

AverageGW Indoor Inhalation of 
Cone.· Vapors from Groundwater 

Sum of SumofHQ 

IELCR (HI) 
(ugiL) IELCR HQ 

203 2.02E-08 2.02E-03 · 2.02E-08 2.02E-03 

2.02E-08 2.02E-03 2~02E-08 2.02E-03 

73,658 NA 5.20E-Ol NA 5.20E-Ol 

513 NA 1.18E-Ol NA 1.19E-Ol 

429 NA 2.61E-Ol NA 3.12E-Ol 

NA 8.99E-Ol NA 9.52E-Ol 

2.02E-08 9.01E-01 2.02E-08 9.54E-01 

The RAM Group 



• 
Average Soil 

COCs Cone. 

(uglkg) 

Benzene i02 
IEtbylbenz.ene 172 
!Methylene chloride 5.8 
~oluene 762 
Xylenes. Total 415 
~ap_nks Total Risk 
m>H-GRO I 97.167 
m>H-DRO I 177,313 
m>H,QRO I 15.167 
rrPH Total Risk 

UMULA TIVE RISK 
Notes: 
NA: Not available 
-: Risk evaluation was not perfonncd. 
HI: Hazard index 
uglkg: Micrograms per kilogram 
ug/L: Micrograms per liter 
GRO: Gasoline range organic 
DRO: Diesel range organic 
ORO: Oil range organic 
ll'H: Total petroleum hydrocarbon 

September 2004 

• 
Table 3C·12(b) 

Cakulation of Individual Excess Lifetime Cancer Risk (IELCR) and Hazard Quotient (HQ) Cor a Future Construction Worker 
Sub-area 2C: Demolished Area, Boeing Tract 1, St. Louis, Missouri 

Outdoor Inhalation or AverageGW Dermal Contact wltb Outdoor Inhalation or 
Dermal Contact wltb SoU Accidental Ingestion or SoU Vapors and ParticUlates 

rromSoU 
Cone. Groundwater Vapors (rom Groundwater 

IELCR. HQ IELCR HQ IELCR HQ (ug/L) IELCR HQ IELCR HQ 

1.48E-11 1.19E-05 1.64E-11 1.32E-OS 8.40E-II 1.19E-04 203 3.91E-08 3.14E-02 4.83E-12 6.86E-06 

NA 6.01E-07 NA 6.14E~7 NA 5.37E-07 - - - - -
2.17E-13 3.37~ 2.41&13 3.75~ 3.61E-13 1·.79~ -

NA 1.33E-07 NA 1.48&06 NA 8.38~ - - - - -
NA 2.41&09 NA 2.01~ NA 1.65&06 - - - - -

l.SOE-11 1.27E-OS 1.67E-11 1.54E-OS 8.43E-11 1.30E-04 3.!l1E-08 . 3.14E-02 4.83E-12 6.86E-06 
NA NA NA 4.42E-04 NA 5.72E-04 73.658 NA NA NA 7.08E-03 
NA 3.91E-04 NA 1.19E-03 NA 3.40E-04 513 NA NA NA l.S9E-03 

NA 3.86E~5 NA 9.94E-05 NA 3.13&06 429 NA NA NA 3.52E-03 
NA 4.30E-04 NA 1.73E-03 NA 9.16E-04 NA NA NA 1.22E-02 

l.SOE-11 4.42E-04 1.67E-11 1.7SE-03 8.43E-11 l.OSE-03 3.91E-08 3.14E-02 4.83E-12 1.22E-02 

• 
Sum of SumofHQ 
IELCR (HI) 

3.92E-08 3.16E-02 

NA 1.75~ 

8.19&13 8.91~ 

NA 9.99~ 

NA 1.67~ 

3.92E-08 3.16E-02 
NA 8.09E-03 
NA 3.51E-03 
NA 3.66E~3 

NA 153E-02 
3.92E-08 4.68E-02 

The RAM Group 
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Sub-area 2A: Demolished Area, Boeing Tract 1, St. Louis, Missouri 
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ATTACHMENT 3-A 

ECOLOGICAL RISK .ASSESSMENT- AREA 2 DEMOLISHED AREA 
TIER 1 SCREENING CHECKLIST FOR POTENTIAL RECEPTORS AND HABITAT 

CHECKLIST #1 

Is the site less than Y2 mile to a surface water resource (pond, river, lake, etc.)? 

Yes. Coldwater Creek is located 2,500 feet from the edge of Area 2. 

2. Are wetlands (e.g. marshes, swamps, fens) on or adjacent to the site? 

No. 

3. Are contaminated soils uncovered or otherwise accessible to ecological receptors and the 
elements? · 

No, the site is paved. 

4. Has a process (operational) discharge or storm water permit not been issued for.the site? 

Site-wide, there is a storm water permit. 

5 . Is the site located in a known Karst environment (see Reference map)? 

No. 

6. Are there federal or state. rare, threatened, or endangered species on or within a V2 mile 
radius of the site? Note, the Y2 mile radius limit does not necessarily apply to situations 
where a hydrogeological connection exists between the site and karsitic features. 

No. 

7. Are there one or more environmentally sensitive areas (see Ecological Risk Assessment 
Figure #1 for definition) at or within a~ mile radius of the site? · 

No. 

8. Are commercially or recreationally important species (fauna or flora) on or within a ~ 
mile radius of the site? 

No . 
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ATTACHMENT 3-B 

ECOLOGICAL RISK ASSESSMENT- AREA 2 DEMOLISHED AREA 
TIER 1 SCREENING CHECKLIST FOR POTENTIAL RECEPTORS AND HABITAT 

CHECKLIST #2 

la. Can contaminants associated with the site leach, dissolve, or otherwise migrate to 
groundwater? 

Yes. 

lb. Are contaminants associated with the site mobile in groundwater? 

Yes. 

lc. Does groundwater from the site discharge into to ecological receptor habitat? 

Yes, eventually. 

1. Could contaminants associated with the site reach ecological receptors via groundwater? 

2a . 

No, groundwater impact is delineated within the boundary of the area, and off-site 
migration is not anticipated. 

Is ~APL present at the site? 

Yes. 

2b. Is NAPL migrating? 

No. 

2c. Could NAPL discharge occur where ecological receptors are found? 

No. 

2. Could contaminants from the site reach ecological receptors via migration of NAPL? 

No. 

3a. Are contaminants present in surface soils? 

Yes. 

3b. Can contaminants be leached from or be transported by erosion of surface soils? 

Yes, leaching of these contaminants to the groundwater is possible, however erosion of 
surface soils is unlikely as the site is paved . 
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3. Could contaminants reach ecological receptors via erosional transport of contaminated 
soil or via precipitation runoff? 

No, the site is paved. 

4a. Are contaminants present in surface soil or on the surface of the ground? 

Yes. 

4b. Are potential ecological receptors on the site? 

No, the site is a large industrial site, almost entirely covered by either buildings or 
pavement. 

4. Could contaminants reach ecological receptors via direct contact? 

No. 

Sa. Are contaminants present on the site volatile? 

Yes. 

5b. Could contaminants on the site be transported in air as dust or particulate m.atter? 

5. 

No, the site is entirely paved . 

Could contaminaqts reach ecological receptors via inhalation of volatilized contaminants 
or contaminants adhered to dust in ambient air or in subsurface burrows? 

No, the site is a large industrial site, almost entirely covered by either buildings or 
pavement. · 

6a. Are contaminants present in surface and shallow subsurface soils or on the surface of the 
ground? 

Yes. 

6b. Are c~ntaminants found in soil on the site taken up by plants growing on the site? 

No, there are no plants on-site, the site is entirely paved. 

6c. Do potential ecological receptors on or near the site feed on plants found on the site? 

No. 

6d. Do contaminants found on the site bioaccumulate? 

Yes, some metals . 
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6. Could contaminants reach ecological receptors via ingestion of either soil, plants, 
animals, or contaminants directly? 

No. 

7a. Are there Karsitic features on or within a Y2 mile radius of the site? 

No. 

7b. Is there a hydrogeological connection between the site and karsitic features such as seeps, 
springs, streams, or other surface water bodies? 

No. 

7. Could contaminants reach ecological receptors via transport through a Karst system? 

No . 
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4.1 INTRODUCTION 

SECTION 4.0 
AREA 3: RETAINED AREA 

The Retained Area (Area 3) is located within the southern portion of the Facility, adjacent to and 
south of the Norfolk and Western Railroad Company railroad tracks and Banshee Roaci (Figure 4-
1). This Area is bounded on the west by Areas 1 and 2, on the south by the Airport runway, and 
on the east by Areas 4 and 9. This section will describe the chemicals found here, the exposure 
model, the evaluation of the current and future risk to human health and the environment, and 
conclusions based on the results of the risk evaluation. 

4.2 DESCRIPTION OF AREA 

The Retained Area is approximately 2,500 feet long by 1,200 feet wide (Figure 4-1). Within this 
Area are nine buildings, and a large parking lot. The Area is currently paved. Under future 
construction plan~, the majority of the current buildings are due to be retained and the Area will 
continue to be paved. For the purposes of this risk evaluation, Area 3 was further subdivided into 

eight Sub-areas; 3A to 3H (Figure 4-1). A brief description of the Sub-areas follows: 

• Sub-area 3 A: This Sub-area is trapezoidal and located in the northwestern portion 

of Area 3 and covers about 5.25 acres. It extends from Banshee Road on the 

north to the northern edge of Building 42 on the south, and from Area 2C on the 

west to the middle of Building 41 on the east. This Sub-area contains the 

Building 41 tankfarm and the northern portion of the pipeline that extends from 

the Building 41 tank farm to the Fuel Pits #1, 2, 3, and 4. Also, included in this 

Sub-area are building/structures #44, #44A, #46, and #49, and along the northern 

perimeter are railroad spurs and an industrial sewer line. The primary chemicals 

that excee.ded screening criteria in this Sub-area were VOCs, TPH, and metals. 

• Sub-area 3B: This Sub-area is rectangular and located on the west side of the 

southern portion of Building #2 and covers about 0.68 acres. This Sub-area is 

bounded on the north by Sub-area 3D, on the west and south by Sub-area 3C, and 

on the east by Building #2. This Sub-area contains the previous Aviation Gas 

Refueling Station and past UST #B68. The primary chemicals that exceeded 
screening criteria· in this Sub-area were VOCs and TPH. 

• Sub-area 3C: This Sub-area is a 7-sided polygon in the southwestern portion of 

Area 3 and covers about 11.91 acres. This Sub-area is bounded on the north by 

Sub-areas 2A and 2B, on the west by Sub-area 2C and Area 1, on the south by the 

Airport runway, and on the east by other portions of Area 3. This Sub-area 
contains Buildings #3, #42, #43, and #45H, Fuel Pits #1 and #2, the previous 

Building #43 tankfarm and past USTs #B33 - B37, and associated pipelines 

connecting Fuel Pits #1 and #2 to the Building #41 and #43 tank farms, and 

connecting the two tankfarms together. The primary chemicals that exceeded 
screening criteria in this Sub-area were VOCs, TPH, and metals . 
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4.8.2 Sub-area 3B 

Tables 4B-8(a) and 4B-8(b) present the representative concentrations for soil, and Table 4B-9 
presents the representative concentrations for groundwater. The ratio of the maximum detected 
concentration to average concentration is also presented. For this Sub-area the. ratio of maximum 
detected concentration to the average concentration did not exceed 10 for the COCs in soil or 
groundwater. · 

4.8.3 Sub-area 3C 

Tables 4C-8(a) and 4C-8(b) present the representative concentrations for soil, and Table 4C-9 
presents the representative concentrations for groundwater. The ratio of the maximum detected 
concentration to average concentration is also presented. Following are the constituents and the 
samples for which this ratio exceeds 10: 

GROUNDWATER 
COCs Locations 

Benzene B42S5W 
TPH-DRO B42S5W 

Benzene was detected at concentrations below the acceptable HQ of 1 and the acceptable IELCR 
of 1 x 10·5, refer Tables 4C-10(a) and 4C-10(b). Thus, the target risk will not exceed 
unacceptable levels. However, to be conservative, we have identified those conStituents whose 
concentrations are within two orders of magnitude of acceptable risk (i.e., those chemicals with 
an IELCR>1 x 10·7 and/or HQ > 0.01 for any receptor). 

Based on this comparison, two constituents in groundwater, benzene and TPH-DRO, in the 
vicinity ofB42S5W are within two orders of magnitude of acceptable risk. 

4.8.4 Sub-area 3D 

Tables 4D-8(a) and 4D-8(b) present the representative concentrations for soil, and Table 4D-9 
presents the representative concentrations for groundwater. The ratio of the maximum detected 
concentration to average concentration is also presented. For this Sub-area the ratio of maximum 
detected concentration to the average concentration did not exceed 10 for the COCs in soil or 
groundwater. 

4.8.5 Sub-area 3E 

Tables 4E-8(a) and 4E-8(b) present the representative concentrations for soil, and Table 4E-9 
presents the representative concentrations for groundwater. The ratio of the maximum detected 
concentration to average concentration is also presented. For this Sub-area the ratio of maximum 
detected concentration to the average concentration did not exceed 10 for the COCs in soil or 
groundwater. 

4.8.6 Sub-area 3F 

Tables 4F.:8(a) and 4F-8(b) present the representative concentrations for soil, and Table 4F-9 
presents the representative concentrations for groundwater. The ratio of the maximum detected 
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concentration to average concentration is ruso presented. For this Sub-area the ratio of maximum 
detected concentration to the average concentration did not exceed 10 for the COCs in soil or 
groundwater. 

4.8. 7 , Sub-area 3G 

Tables 4G-8(a) and 4G-8(b) present the representative concentrations for soil, and Table 40-9 
presents the representative concentrations for groundwater. The ratio of the maximum detected 
concentration to average concentration is ruso presented. For this Sub-area the ratio of maximum 
detected concentration to the average concentration did not exceed 10 for the COCs in soil or 
groundwater. 

4.8.8 Sub-area 3H 

Tables 4H-8(a) and 4H-8(b) present the representative concentrations for soil, and Table 4H-9 
presents the representative concentrations for groundwater. The ratio of the maximum detected 
concentration to average concentration is also presented. For this Sub-area the ratio of maximum 
detected concentration to the average concentration did not exceed 10 for the .COCs in soil or 
groundwater. 

4.9 CALCULATIONOFRISK 

Series of Tables 4-10(a) and 4-10(b) present the results for the non-residential worker and 
construction worker, ·respectively. The tables present the. carcinogenic (IELCR) and non­
carcinogenic (HQ and HI) risks for: 

• Each COC, 
• Each route of exposure, 
• Cumulative risk for each COC, 
• Cumulative risk for each route of exposure, and 
• Totru risk which is the sum of risk for all the COCs and all the routes of exposures. 

Based on these tables, following are the key observations. 

4.9.1 Sub-area 3A 

4. 9.1.1 Non-residential Worker 

Carcinogenic Risk: 

As indicated in·Table 4A-10(a), the cumulative IELCR is 7.9 x 10"8
, which is well below the 

regulatory acceptable level of 1 x 104
. Since the cumulative risk is less than 1 x 10·5, clearly the 

risk for each COC and routes of exposure is less than 1 x 1 o-s - the regulatory acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 4A-10(a), the cumulative HI for rul COCs and all routes of exposure is 2.6, 
which exceeds the regulatory acceptable level of 1. 0. Further examination of the table indicates 
that the primary contributors to HI are HQs for indoor inhruation of TPH-DRO from 
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groundwater. The contribution to them from all the other COCs and routes of exposure is 
significantly less than I.o. 

4.9.1.2 Construction Worker 

Carcinogenic Risk: 

As indicated in Table 4A-10(b), the cumulative IELCR is 4.52 x 10"8
, which is well below the 

regulatory acceptable level of 1 x 10'4 . Since the cumulative risk is less than 1 x 10·5, clearly the 
risk for each COC and routes of exposure is less than 1 x 10"5 -the regulatory acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 4A-10(b), the cumulative m is 0.055,. which is below the regulatory 
acceptable level of 1.0. Since the cumulative m is less than 1.0, the HQ for each COC and each 
route of exposure, and hence each target organ would be less than 1. 0 - the regulatory acceptable 
level. 

4.9.2 Sub-area 3B 

4.9.2.1 Non-residential Worker 

Carcinogenic Risk: 

As indicated in Table 4B-10(a), the cumulative IELCR is 3.35 x 10"9
, which is well below the 

regulatory acceptable level of 1 x 10'4 • Since the cumulative risk is less than 1 x 10·5, clearly the 
risk for each COC and routes of exposure is less than 1 x 1 o-s - the regulatory acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 4B-10(a), the cumulative m for all COCs and all routes of exposure is 0.31, 
which is below the regulatory acceptable level of 1.0. Since the cumulative HI is less than 1.0, 
the HQ for each COC and each route of exposure, and hence each target organ would be less than 
1.0 -the regulatory acceptable level. 

4.9.2.2 Construction Worker 

Carcinogenic Risk: 

As indicated in Table 4B-10(b), the cumulative IELCR is 4.66 x 10"10
, which is well below the 

regulatory acceptable level of 1 x 104
. Since the cumulative risk is less than I x 10·5, clearly the 

risk for each COC and routes of exposure is less than 1 x I o-s - the regulatory acceptable level. 

Non-carcinogenic Risk: 

As shown in Tal?le 4B-IO(b), the cumulative m is 0.0071, which i~ well below the regulatory 
acceptable level of 1.0. Since the cumulative HI is less than 1.0, the HQ for each COC and each 
route of exposure, and hence each target organ would be less than 1. 0 - the regulatory acceptable 
level. 
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4.9.3 Sub-area 3C 

4.9.3.1 Non-residential Worker 

Carcinogenic Risk: 

As indicated in Table 4C-10(a), the cumulative IELCR is 2.0 x 10'8, which is well below the 
regulatory acceptable level of 1 x 104

• Since the cumulative risk is less than 1 x 10'5, clearly the 
risk for each COC and routes of exposure is less than 1 x 1 o-s - the regulatory acceptable level. 

Non-car_cinogenic Risk: 

As shown in Table 4C-10(a), the cumulative m for all COCs and all routes of exposure is 77, 
which exceeds the regulatory a9ceptable level of 1.0. FUrther examination of the table indicates 
that the primary contributors to ID are HQs for indoor inhalation of TPH-DRO and TPH-ORO 
from groundwater. The contribution to the m from all the other COCs and routes of exposure is 
significantly less than 1.0. 

4.9.3.2 Construction 'Worker 

Carcinogenic Risk: 

As indicated in Table 4C-10(b), the cumulative IELCR is 2.34 x 10'8, which is well below the 
regulatory acceptable level of 1 x 104

. Since the cumulative risk is less than 1 x 10'5, clearly the 
risk for each CQC and routes of exposure is less than 1 X 1 0'5 -the regulatory acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 4C-10(b), the cumulative m is 1.29, which exceeds the regulatory acceptable 
level of 1.0. Further examination of the table indicates that the primary contributor tom Is HQ 
for indoor inhalation ofTPH-DRO from groundwater. This is ~.95, i.e., the contribution to the ID 
from all the other COCs and routes of exposure is significantly less than 1. 0. 

4.9.4 Sub-area 3D 

4.9.4.1 Non-residential Worker 

Carcinogenic Risk: 

As indicated in Table 4D-10(a), the cumulative IELCR is 2.93 x 10'8, which is well below the 
regulatory acceptable level of 1 :x 104

• Since the cumulative risk is less than 1 x 10'5, clearly the 
risk for each COC and routes of exposure is less than 1 x 1 o-s - the regulatory acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 40-lO(a), the cumulative HI for all COCs and all routes of exposure is 0.075, 
which is well below the regulatory acceptable level of 1.0. Since the cumulative m is less than 
1.0, the HQ for each COC and each route of exposure, and hence each target organ would be less 
than 1.0 -the regulatory acceptable level. 
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Carcinogenic Risk: 

As indicated in Table 4D-10(b), the cumulative IELCR is 1.17 x 10"7
, which is well below the 

regulatory acceptable level of 1 x 104
• Since the cumulative risk is less than 1 x 10·5, clearly the 

risk for each COC and routes of exposure is less than 1 x 1 o·5 
- the regulatory acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 4D-10(b), the cumulative ill is 0.048, which is below the regulatory 
acceptable level of 1.0. Since the cumulative ill is less than 1.0, the HQ for each COC and each 
route of exposure, and hence each target organ would be less than 1.0 - the regulatory acceptable 
level. 

4.9.5 Sub-area 3E 

4.9.5.1 Non-residential Worker 

Carcinogenic Risk: 

As indicated in Table 4E-10(a), the cumulative IELCR is·4.31 x 10·8, which is well below the 
regulatory acceptable level of 1 x 104

• Since the cumulative risk is less than 1 x 10·5, clearly the 
risk for each CQC and routes Of exposure is less than 1 X 10"5 

- the regulatory acceptable level. 

• Non-carcinogenic Risk: 

• 

As shown in Table 4E-10(a), the cumulative ill for all COCs and all routes of exposure is 10, 
which exceeds the regulatory acceptable level of 1.0. Further examination of the table indicates 
that the primary contributors to ill are HQs for indoor inhalation of aliphatics >nC 12 to nC 16 and 
aliphatics >nC16 to nC21 from groundwater. These are 0.93 and 8.8, respectively; therefore, the 
contribution to the ill from all the other COCs and routes of exposure is significantly less than 
1.0. 

4.9.5.2 Construction Worker 

Carcinogenic Risk: 

As indicated in Table 4E-10(b), the cumulative IELCR is 8.02 x 10"10
, which is well below the 

regulatory acceptable level of 1 x 104
• Since the cumulative risk is less than 1 x 10·5, clearly the 

risk for each COC and routes of exposure is less than 1 x 10·5 -the regulatory acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 4E-l O(b ), the cumulative ill is 0.12, which is below the regulatory acceptable 
level of 1.0. Since the cumulative HI is less than 1.0, the HQ for each COC and each route ·of 
exposure, and hence each target organ would be less than 1. 0 - the regulatory acceptable level. 
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4.9.6 Sub-area 3F 

4.9.6.1 Non-residential Worker 

Carcinogenic Risk: 

As indicated in Table 4F-10(a), the cumulative IELCR is not available. 

Non-carcinogenic Risk: 

As shown in Table 4F-10(a), the cumulative HI for all COCs and all routes of exposure is 0.86, 
which is below the regulatory acceptable level of 1.0. Since the cumulative HI is less than 1.0, 
the HQ for each COC and each route of exposure, and hence each target organ would be less than 
1. 0 - the regulatory acceptable level. 

4.9.6.2 Construction Worker· 

Carcinogenic Risk: 

As indicated in Table 4F-10(b), the cumulative IELCR is not available. 

Non-carcinogenic Risk: 

As shown in Table 4F-10(b), the cumulative HI is 0.0082, which is well below the regulatory 
acceptable level of 1.0. Since the cumulative HI is less than 1.0, the.HQ for each COC and each 
route of exposure, and hence each target organ would be less than 1. 0 - the regulatory acceptable 
level. 

4.9.7 Sub-area 3G 

4.9. 7.1 Non-residential Worker 

Carcinogenic Risk: 

As indicated in Table 4G-IO(a), the cumulative IELCR is 6.02 x 10-8
, which is well below the 

regulatory acceptable level of 1 x 10"4. Since the cumulative risk is less than 1 x 10"5
, clearly the 

risk for each COC and routes of exposure is less than 1 x 10"5 -the regulatory acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 4G-10(a), the cumulative HI for all COCs and all routes of exposure is 2.8, 
which exceeds the regulatory acceptable level of 1.0. Further examination of the table indicates 
that the primary contributors to HI are HQs for indoor inhalation of aliphatics >nC21 to nC35 
from groundwater. The contribution to the HI from all the other COCs and routes of exposure is 
significantly less than 1.0 . 

··-
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4.9. 7.2 Construction Worker 

Carcinogenic Risk: 

As indicated in Table 4G-10(b), the cumulative IELCR is 9.38 x 10"8
, which is well below the 

regulatory acceptable level of 1 x 10"4
. Since the cumulative risk is less than 1 x 10"5

, clearly the 
risk for each COC and routes of exposure is less than 1 x 10·5 -the regulatory acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 4G-10(b), the cumulative HI is 0.12, which is below the regulatory acceptable 
level of 1.0. Since the cumulative HI is less than 1.0, the HQ for each COC and each route of 
exposure, and hence each target organ ~ould be less than 1.0- the regulatory acceptable level. 

4.9.8 Sub-area 3H 

4.9.8.1 Non-residential Worker 

Carcinogenic Risk: 

As indicated in Table 4H-10(a), the cumulative IELCR: is not available. 

Non-carcinogenic Risk: 

As shown in Table 4H-10(a), the cumulative HI for all COcs·and all routes of exposure is 0.7, 
which is below the regulatory acceptable level of 1.0. Since the cumulative HI is less than 1.0, 
the HQ for each COC and each route of exposure, and hence each target organ would be less than 
1.0- the regulatory acceptable level. 

4.9.8.2 Construction. Worker 

Carcinogenic Risk: 

As indicated in Table 4H-10(b), the cumulative IELCR is 6.35 x 10-13
, which is well below the 

regulatory acceptable level of 1 x 10"4
. Since the cumulative risk is less than 1 x 10·5, clearly the 

risk for each COC and routes of exposure is less than 1 x 10"5 -the regulatory acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 4H-10(b), the cumulative HI is 0.0058, which is well below the regulatory 
acceptable level of 1.0. Since the cumulative HI is less than·l.O, the HQ for each COC and each 
route of exposure, and hence each target organ would be less than 1. 0 - the regulatory acceptable 
level. 

4.10 ECOLOGICAL RISK 

The only potential ecological receptor in the area is Coldwater Creek, which flows north about 
550 feet to the northeast of Area 3. There are no known unpermitted conduits present that could 
carry impacts from Area 3 to Coldwater Creek. Considering the geology, groundwater flow 
characteristics and the chemical types and concentrations of impacts in Area 3, it is not likely that 
migration of impacts from Area 3 to Coldwater Creek will occur. The Tier 1 ecological screening 
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checklists have been completed for this Area, and are presented as Attachment 4-A and 
Attachment 4-B. These.checklists identified no potential ecological receptors or issues. 

4.11 CONCLUSIONS 

Carcinogenic and non-carcinogenic risks to the non-residential worker and construction worker 
were calculated for each Sub-area. Key conclusions of the risk evaluation are: 

Sub-area3A 

The cumulative non-carcinogenic risk for the non-residential worker exceeded the target risk. 
The primary contributor to the risk was indoor inhalation of vapor from TPH-DRO in 
groundwater. The calculated carcinogenic risk for the non-residential worker was below the 
acceptable target risk. 

The calculated risks for all COCs and all potentially complete routes of exposure for the 
construction worker are below the regulatory acceptable level. 

Sub-area 3B 

The calculated risks for all the COCs and all potentially complete routes of exposure for the non­
residential worker and the construction worker are below the acceptable target risks. 

Sub-area3C 

The cumulative non-carcinogenic risk for the non-residential worker exceeded the target risk. 
The primary contributor to the risk was indoor inhalation of vapor from TPH-DRO in 
groundwater. 

The cumulative non-carcinogenic risk for the construction worker exceeded the target risk. The 
primary contributor to the risk was outdoor inhalation ofTPH-DRO from groundwater. 

The calculated carcinogenic risk for the non-residential worker and the construction worker was 
below the acceptable target risk. 

Sub-area 3D 

The calculated risks for all the COCs and all potentially complete routes of exposure for the non­
residential worker and the construction worker are below the acceptable target risks. 

Sub-area 3E 

The cumulative non-carcinogenic risk for the non-residential worker exceeded the target risk. 
The primary contributor to the risk was indoor inhalation of vapor from aliphatics >nC 12 to nC 16 
and aliphatics >nC16 to nC21 in groundwater. 

The calculated risks for all COCs and all potentially complete routes of exposure for the 
construction worker are below the regulatory acceptable level. 
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Sub-area 3F 

The cumulative carcinogenic risk is not a concern for the non-residential worker and the 
construction worker in this Sub-area. The calculated non-carcinogenic risks for all COCs and all 
potentially complete routes of exposure for the non-residential worker and the construction 
worker are below the regulatory acceptable level. 

Sub-area 3G 

The cumulative non-carcinogenic risk for the non-residential worker exceeded the target risk. 
The primary contributor to the risk was indoor inhalation of vapor from aliphatics >nC12 to nC35 
in groundwater. 

The calculated risks for all COCs and all potentially complete routes of exposure for the 
construction worker are below the regulatory acceptable level. 

Sub-area 3H 

The cumulative carcinogenic risk is not a concern for the non-residential worker and the 
construction worker in this Sub-area. The calculated non-carcinogenic risks for all COCs and all 
potentially complete routes of exposure for the non-residential worker and the construction 
worker are below the regulatory acceptable level. 
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Sub-area 

UST 
Number 

3A Bl 
3A B2 
3A B3 
3A B4 
3A B5 
3A B6 
3A B7 
3A B8 
3A B9 
3A BIO 
3A Bll 
3A B12 
3A Bl3 
3A B14 
3A B15 
3A B16 
3A B17 
3A Bl8 
3A Bl9 
3B 868 
3C B33 
3C B34 
3C B35 
3C B36 
3C B37 
3E B24 
3F B20 
3F B21 
3G B22 
3G B23 
3H B41 
3H B42 
3H B43 

Note: 

• 
Table 4-1 

Summary of Underground Storage Tanks (USTs) Present HistoricaUy within Area 3: Retained Area 
Boeing Tract 1, St. Louis, Missouri 

Location 
Volume 

Contents Construction Materials Year Installed Status 
(Gallons) 

Building41 4000 T-979 Solvent Single Wall Steel 1947 Removed 1981 

Building41 4000 LaCQuer Thinner Single Wall Steel 1947 Removed 1981 

Building 41 8000 Aviation Gas Single Wall Steel 1947 Removed 1981 
Building 41 8000 Gasoline Single Wall Steel 1947 Removed 1981 
Building41 4000 JP-5 Single Wall Steel 1981 Removed 1989 
Building41 15000 JP-4 Single Wall Steel 1947 Removed 1957 
Building41 15000 JP-4 Single Wall Steel 1947 Removed 1957 
Building41 15000 JP-4 Single Wall Steel 1948 Removed 1989 
Building41 15000 JP-4 Single Wall Steel 1948 Removed 1989 
Building41 15000 JP-4 Single Wall Steel 1957 Removed 1989 
Building41 15000 JP-4 Single Wall Steel 1957 Removed 1989 
Building41 8000 Gasoline Fiberglass I Plastic 1981 Removed 1989 

Building41 8000 JP-5 Fiberglass I Plastic 1981 Removed 1989 

Flight ()psI A-41 30000 Jet Fuel Double Wall Fiberglass 1989 Active 
Flight ()ps I B-41 30000 Jet Fuel Double Wall Fiberglass 1989 Active 
Flight Ops I C-41 . 30000 Jet Fuel Double Wall Fiberglass 1989 Active 

Flight Ops I D-41 30000 Jet Fuel Double Wall Fiberglass 1989 . Active 

Company Vehicles I E-41 8000 Gasoline Double Wall Fiberglass 1989 Active 

Flight ()ps I F-41 8000 Water Double Wall Fiberglass 1989 Current I Not in use 

.. 

Building42 Unknown Aviation Gas. Single Wall Fiberglass Unknown . Removed Date Unknown 

Bldg. 43 Fuel Farm 20000 Jet Fuel Single Wall Steel 1957 Removed 1991 

Bldg. 43 Fuel Farm 20000 Jet Fuel Single Wall Steel 1957 Removed 1991 

Bldg. 43 Fuel Farm 20000 Jet Fuel Single Wall Steel 1957 Removed 1991 

Bldg. 43 Fuel Farm 20000 Jet Fuel Single Wall Steel 1957 Removed 1991 

Bldg. 43 Fuel Farm 20000 Jet Fuel Single Wall Steel 1957 Removed 1991 

Building2 1000 Gasoline I Diesel Single Wall Steel 1942 Removed 1989 

Building 1 500 Gasoline Single Wall Steel 1956 Removed 1961 

Building 1 500 Gasoline Single Wall Steel 1961 Removed 1972 

Building I 6000 Diesel Single Wall Steel 1972 Removed 1980 

Building 1 5000 Gasoline Single Wall Steel 1941 Removed 1989 

Building 5 15000 Fuel Oil Single Wall Steel 1941 Removed 1988 

Building 5 15000 Fuel Oil Single Wall Steel 1941 Removed 1988 

Building 5 6000 Fuel Oil Single Wall Steel 1941 Removed 1988 

*: During excavation, 799 cubic yards of soil were also removed. 

September 2004 

• 
Comments 

Excavated 
Excavated 
Excavated 
Excavated 
Excavated 
Excavated 
Excavated 
Excavated 
Excavated 
Excav~t~ 
Excavated 
Excavated 
Excavated 

Excavated 
Excavated* 
Excavated* 
Excavated* 
Excavated* 
Excavated* 
Excavated 
Excavated 
Excavated 
Excavated 
Excavated 
Excavated 
Excavated 
Excavated 

The RAM Group 



• 
SubArea 

3A 
3A 
3A 
3A 
3A 
3A 
3A 
3A 
3A 
3B 
3B 
3B 
3C 
3C 
3C 
3C 
3C 
3C 
3C 

• 3C 
3C 
3C 
3C 
3C 

• 
September 2004 

Table 4-2 
Soil Boring Information for Area 3: Retained Area 

Boeing Tract 1, St. Louis, Missouri 

Boring Date Drilled SubArea Boring 
B41N1 11/8/2002 3C B45S9 
B41S1 1117/2002 3D 2-10024 

B41S3D lln/2002 3D B211 
B42N1 7/1/2003 3D B212 
B42N2 7/23/2003 3D B2N1 
B42N3 7/23/2003 3D B2N2 
B42N4 7/23/2003 3D B2N3 
B42N5 7123/2003 3D. B2N4 
B44N1 1118/2002 3D B2N6 
B42El 7/112003 3D B2N7 
B42E2 7/22/2003 3D B2Wl 
B42E3 7/22/2003 3D B4iE1 
B42S1 11/19/2002 3D B41S2 
B42S2 6/30/2003 3D B41S4 
B42S3 7/22/2003 3E B2E1 
B42S4 7/22/2003 3E B2E2 
B42S5 7122/2003 3E B2N5 
B42S6 7/22/2003 3F BlWl 
B42S7 7/23/2003 3F B1W2 
B42W1 6/30/2003 30 B2S1 
B45S10 11/19/2002 30 B2S2 
B45S11 6/30/2003 3H B4E1 
B45S12 6/30/2003 3H B4E2D 
B45S8 1111912002 3H .B4E3 

Date Drilled · 
11/19/2002 
11/1/1994 
11/8/2002 
6/30/2003 
11/11/2002 
11/11/2002 
11/12/2002 
11/13/2002 
7/24/2003 
7/24/2003 
11/8/2002 

11/12/2002 
1117/2002 

11/13/2002 
7/1/2003 
7/24/2003 
11/13/2002 
7/112003 

7/24/2003 
7/1/2003 

7/24/2003 
11/21/2002 
11/22/2002 
7/2412003 
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Table 4-3 
Monitoring Well Information within Area 3: Retained Area 

Boeing Tract 1, St. Louis, Missouri 

Monitoring Diameter 
Screened Total 

Installation 
Sub-area Interval Depth Status 

Well (inches) 
(ft bgs) (feet) 

Date 

3A B41MW-18 2 2-12 12 1118/1988 Active 
3A B41MW-4 2 2-12 12 10/26/1988 Inactive 
3C MW-A4 2 2-12 12 7/13/1989 Inactive 
30 B41MW-5 2 2-12 12 10/26/1988 Active 
30 B41MW-7 2 2-12 12 10/28/1988 Active 
3H B4MW-10 2· 2-12 12 11/22/1988 Active 
3H B4MW-9 2 10-19.8 19.8 11/2/1988 Active 
3H BSMW-22 2 5-14.6 14.6 . 11110/1988 Active 

Notes: 
NA: N:ot available 
ft bgs: Feet below ground surface 

#of Times 
Sampled 

1 
1 
1 
2 
1 
1* 
0 
2 

*Sampled once at installation for TRPH only, Burns and Mac report 1989. Not used due to lab method . 

I • 
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Soil Samples Used in A verace Concentra lculations in Area 3: Retained Area 

September 2004 

3A 

38 

3C 

3E 

3F 

3G 

3H 

Note: ...... ..... 

Volatile 
Organic 

Compounds 

Total 
Petroleum 

Hydrocarbons 

Non-Residential Construction Non.-ResldenUal Construction 
Worker Worller Worker. Worker 

841530-4 
842N3-4 

842E3-4 

.·.;.·.· 

B2E1-7 

B2E2-8 

82$2-7 

641N1-8 
841530-4 
642N2-12 
642N3-4 
642N4-8 
842N5-6 
B44N1-9 

B42E3-4': . ,' 

642$2-5 

64255-8 

84256-5 

64257-8 

845510-6 

B45S11-6 

B2E1-7 

82E2-8 

. · .... 
. ··to·" ....... 

B2S2-7 

641:3-18 

641530-4 641530-4 
842N1-9 
B42N5-6 

E!42E.1-5 
B42E2-!I 

....•. 
···"' .. -

642$2-5 

64255-8 

64256-5 

642W1-5 

B45S10-6 

845511-6 

845512-6 
64558-6 

B2E1-7 B2E1-7 

B2E2-8 B2E2-8 

. , r ·~ 
·,, 

·' ·• .... ~ 
82$2-7 8252-7 

84E1-14 

841:20-10. 

B4E3-18 

,. .. :,.....,: ...... • analysis l)pC no1 pcrf"onned 

Boeinl! Tract 1 St. Louis, Missouri 

Polynuclear Aromatic 
Hydroc:8rbons 

Non-Residential Con~ctkm 

Worker Worker 

641530-4 B41N1·8 
84151-6 
841530-4 

""""":.:--....-...::-- .. -:;...--..--::-::"' 

--==------...::-
·-::....-.--::-_ 

•' ··-· 

_--:.:...-.-...:.:--_ 

Polychlorinated 
Biphenyls 

Metals 

.NOft,Resldentlal 
Worker 

Construction 
Worker 

Non-ResldenUal Construction 
Worker Worker 

B42N2-12 
::. ::::..-.c::":- 642N3-4 -· .. ~ .. -::: 642N4-8 

B42N5-6 
B44N1-9 

... : 

·. ·.-.; 

64253-9 

64254-6 
64255-8 

64256-5 

64257-8 

82E2-8 B2E2-8 

-__-_..,._=::::: 82$2-7 8252-7 

• 
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Table.(a) 
Soil Constituents Average Concentrations for VOCs in Sub-area 3A: Retained Area 

oemg ract ' t. DIS, ISSOUn B . T 1 S Lo • M" • 

VOCs(u~) 

~ ~ r.l 
N N 

~ ~ ~ z 
r.l 0 = ~ ~ $ ...:I 

SampleiD ~ ~ ~ z r;a u 
r.l = ~ I I N ~ ~ z 

-~ r;a > 'f;i;l (';1;1 
~ ...:I ..:.:1 

~· 0 

~ E-c E-c f;i;l lie· ~ • .. N ~-
~ In z • 

0 ~-

-~-<'\ ~- ~- ti. :s . . .... . .... ,_;(. '1""4' . f!3 ',•: 

8.gii,{J.!~~a.~D,.ti.al WQd.ter 
.. ~-·· 

.. ··- . ··.· -. . .... . • ,. .. 

B41S3D-4 51 192 18 10 29 27 2.5 
~42N3-4 2.5 2.5 1.75 3.05 2.5 2.5 5.4 

Average Concentration -
Only Samples With 26.75 97.25 9.875 6.53 15.75 14.75 3.95 

VOC Detections 

C9~t~~ff9P. W~r~~r . 
.. ... . ·- .· . ·--· 

... . · ... ~ ..... :. ·.· . ........ 

B41Nl-8 2.5 2.5 186 2.5 
B41S3D-4 51 192 18 10 
B42N2-12 . 2.5 2.5 1.75 1.75 
B42N3-4 2.5 2.5 1.75 3.05 
~42N4-8 2.5 2.5 1.75 1.75 
B42N5-6 12.5 12.5 8.75 51.75 
a44N1-9 2.5 2.5 41 2.5 

Average Concentration -
Only Samples With 10.857 31.00 37 10.471 

VOC Detections 

Notes: 

ugfkg- micrograms per kilogram 

• - Hand auger samples from below Building 220 floor slab 

Groundwater table is at a depth of 4 feet below ground surface (bgs) for area. 

Non Residential Worker- above groundwater table in the area 

Construction Worker - above a depth of 20 feet bgs 

VOCs- Volatile Organic Compounds 

NA - Not Analyzed . 

... ,. ' ... . . 
11 21 2.5 
29 27 2.5 
2.5. 2.5 5.3 
2.5 2.5 5.4 
2.5 2.5 5.6 
80 12.5 29 
2.5 11 2.5 

18.571 11.286 7.54 

r.l z 
r.l r:g r.l 

~ z ~ f;i;l N 
N 0 z ~ 
fi1 ...:I r.l 

> ~ = ~ ,..il 
0 > -~ >< S· ~ ~ 

0 ~ = ~ =: 0 ., 
f!3 u ...:I 

~ 

~ 0 z rt.. . ~ 
·-

.... ,•. . . ' .•. -~ ' .. ~-.~ 
2.5 116 2.5 26 
2.5 2.5 2.5 3.1 

59.25 14.55 

.. · .. •, 

2.5 2.5 75 2.5 
2.5 116 2.5 26 
2.5 2.5 2.5 2.8 
2.5 2.5 2.5 3.1 
2.5 2.5 2.5 2.55 
110 12.5 91 17.75 
13 7.1 7.2 2.5 

19.357 20.8 26.171 8.17 

• 
...:I 
< 
~ 
0 
E-c' 

~ 
e 

.. -· 
NA 
6.7 

6.70 

'··'" .·, 

NA 
NA 
5.4 
6.7 
2.5 
64 

NA 

19.65 
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Table 4A-5(b) 
· Soil Constituents Average Concentrations for TPHs 

in Sub-area 3A: Retained Area 
Non-Residential Worker 

Boeing Tract 1, St. Louis, Missouri 

Constituent 
Fractions 

TPH-DRO 

B41S3D·4 

11n 12002 24,ooo 
11/8/2002 NA 
7/112003 NA 
7/23/2003 NA 

Overail 
Area 

Average 
(uglkg) 

.:TPH-DRQ' 

1'A···VE:nJ.G. E TPH'. ·nRoo:·, ... ·24·'t'V;Ir.r ·. · ': · '""if;o·oo· ·, · ~ 
~-. -. __ :~ ... .•... ·, .. l: .. :·~;:~. · ....• ~- ::i. : : ·.o..;·t~~~--- -~~~;-· .. -~-~;-~ .•... !.. •• '~•-.:: 

Trli•:GRQ . ' ·T.rlb·GRQ 
7/1/2003 NA 
7/23/2003 NA 

TPH-ORO 
11n/2002 2,SOC 
1118/2002 NA 
7/1/2003 NA 
7/23/2003 NA 

Notes: 

Groundwater table is at a depth of 4 feet below ground surface (bgs) for area. 

Non Residentiai Worker - above groundwater table in the area 
Construction Worker- above a depth of 20 feet bgs 
ug/kg - micrograms per kilogram 

TPH - Total petroleum hydrocarbon 
ORO - Diesel range organic 

ORO - Gasoline range organic 

ORO - Oil range organic 
Bold indicates a detection 

NA - Not analyzed 

1 of 2 MACTEC 



• 

• 

• 
September 2004 

Table _4A·5(b) 

Soil Constituents Average Concentrations for TPHs in Sub-area 3A: 
Retained Area, Construction Worker 
Boein Tract 1, St. Louis, Missouri 

, · · • -Ovenm 

Constituent · · · 841S3D•4 -iBl\2N~.~9' :e42N5·Q. . 'Area 
Fractions , , Average . 

' . : __ -(~~g) . 

TPH • D.RO· . :*PH·-J:>RQ 
11 n /2002 24,000 NA NA 
11/8/2002 NA NA NA 
7/1/2003 NA 2,500 NA 
7/23/2003 NA NA 9,51 0 

AV.Et:t:A.G.E:TP.H:~.D.ftt~·- ~-~4.090 :~i.~OP. :: ·e;·~~'P ... - rg;·Q03. __ 

TPH • GRQ . :TPH. • GRO 
7/1/2003 NA 7,000 NA 
7/23/2003 NA NA 6,540 

~VI;BAGIS l:Pf.I·,.:GRO.~ -, :.. .·.~ .. , 7:-;0~.Q::.< ; __ J~t:P:4:0.t ' ,_ .... ~fNQ . .; 
TPH • ORO . . . .__ : ;;ri?H:~ :ORO: 
11fl/2002 2,500 NA J'!A 
11/8/2002 NA NA NA 
7/1/2003 NA 2,500 NA 
7/23/2003 NA NA 3,141 

Notes: 
Groundwater table is at a depth of 4 feet .below ground surface (bgs) for area. 

Non Residential Worker- above groundwater table in the area 

Construction Worker- above a depth of 20 feet bgs 

uglkg - micrograms per kilogram 

TPH - Total petroleum hydrocarbon 

ORO - Diesel range organic 

GRO - Gasoline range organic 

ORO - Oil range organic 

Bold Indicates a detection 
NA - Not analyzed _ 
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Table 4A·S(c) 
Soil Constituents Average Concentrations for Metals in Sub-area 3A: 

Retained Area, Non-Residential Worker 
Boein Tract 1, St. Louis, Missouri 

Sample·ID 

.t.;.> 

·z· 
~. -~ 

!. 
. ~- .. 

J . 

-~ 
-~. 
~-

< = 

. ;~ . ' 

-l~ietals 
(u~g)·,. 

-~--
;:~, 
0 

~· ·.~ ... 
B42N3-4 NA NA NA 8,690 NA 

Average Concentration • 
Only Samples With 
Metals Detections 

Notes: 

uglkg • micrograms per kilogram 
Groundwater table is at a depth of 4 feet below ground surface (bgs) for area. 

Non Residential Worker • above groundwater ta~le in the area 

Construction Worker· above a depth of 20 feet bgs 

NA • Not Analyzed 

Table 4A·S(c) 

8,690 

Soil Constituents Average Concentrations for Metals in Sub-area 3A: 
Retained Area, Construction Worker 
B i T 1 S L ' M' i oe n ract ' t. OUIS, ass our 

'-M:~tals 
-. '(Ug/kg). 

·'· .. '• .. 
.-

''' 

"' 
.. 

Santpl~-ID ' 
--

-:1-
. ' 

: 
' ', ',. 'c• • 

u 
< i. ·~·- . '.·o ... . . ·~· __ ... 

. ~ . ·. ~. - ~· ':: ' ;~ ':···~:. <·-:· ~: ·.~· .. " 
- " " 

,.CQ: ·u . 
B42N2-12 NA NA NA 
B42N3-4 NA NA NA 
B42N4-8 NA NA NA 
B42N5-6 NA NA NA 
B44Nl-9 2,000 110,000 13,000 
Average Concentration • 

Only Samples With 2,000 110,000 13,000 
Metals Detections 

Notes: 

uglkg • micrograms per kilogram 

Groundwater table is at a depth of 4 feet below ground surface (bgs) for area. 
Non Residential Worker- above groundwater table in the area 

Construction Worker· above a depth of20 feet bgs 
NA • Not Analyzed 

11,200 
8,690 
8,460 
7,120 

10,000 

9,094 

> 
-~ ·' 

~U-

·='· .f;j;) 
_:~ 

94 

NA 
NA 
NA 
NA 
94 
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Table 48-5(a) 

Soil Constituents Average Concentrations for VOCs in Sub-area 38: Retained Area 
8 . T t 1 St. Lo . M" • oemg rae ., UIS, ISSOUn 

VOCs (rig/kg) 

~ ~ 
~ ~ 

8 ~ 
~ N ~· f;i;t ~· z .. SampleiD .....:! N z 

~· ~ 
ril 

' z ~ 
fl.l N = ri1 = - z ...:1 =· ~ 

~ ~ 
~ ri1 S:· ~ 
z = -~ E-< 

s ri1 0 

~ 
o: ~. ;J 

tl N ~· ~ .s ' = ~ I 

'-~ 
: tJ. 

~. .C3 F- 0. 
., .. ~,, ~ .~ . : .. =. i:EL. en. 

·-· .· -· - '··· .. ·-

No.ri~'R~ta~Qti;~lWorke.r 
.. . "' .. ... . . . -.~·. . -~ . ' ....... 

. . ~- .· ~ . . : . . •. .. .. .. 

B42E3-4 19 54.75 3 14.25 

Average Concentration -
Only Samples With 19 54.75 3 14.25 

VOC Detections 

CQ~ttU~tio~ WQr~er. 
. . • . ... . .. 

. . ... .•. .... .. 

B42El-5 NA 1,170 NA 25 

B42E2-8 10 18.65 5 56.25 

B42E3-4 19 54.75 3 14.25 

Average Concentration -
Only Samples With 14.5 414.47 4 31.833 

VOC Detections 

Notes: 

ug/kg- micrograms per kilogram 

* -·Hand auger samples from below Building 220 floor slab 

Groundwater table is at a depth of 4 feet below ground surface (bgs) for area. 

Non Residential Worker - above groundwater table in the area 

Construction Worker- above a depth of 20 feet bgs . . . 
VOCs- Volatile Organic Compounds 

NA- Not Analyzed 

. ... , ... ·~- -· .... . :· ... --~- .. . .. 
4 2.9 5.7 

4 2.9 5.7 

; ;· 

. _:..._ · .. :. . .-.-.· . : . . .. 
NA NA NA 
2.5 2.5 9.7 

4 2.9 5.7 

3.25 2.7 7.7. 

~ z 
~ 

~ 
0 
f=ii . 

5.55 

5.55 

·398 
15.25 
5.55 

139.6 

• 

~ 
< 
~ 
0 
Eo-

~ z 
~ 
~ 

~. 

58 

58 

731 
58 
58 

282.33 
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Table 4B-5(b) 
Soil Constituents Average Concentrations for TPHs 

in Sub-area 3B: Retained Area 
Non-Residential Worker 

Boeing Tract 1, St. Louis, Missouri 

Constituent 
Fractions 

·a:verail · 
Area 

Averag~. 
(ugiiCgo); 

TPH- DRO. . <T~H-·D.KO.; 
7/1/2003 NA 
7/22/2003 2,080.5 
~Y.~~Mi<~¥:T:~.f1·:-.'l>RO~~' > ~.;oso..s.;, j;;·:::~Qll!;< .·: 
T:PH • .GRo: .:'~r:I~H:.; &RQ. , 
7/112003 NA 
7/22/2003 . 29,200 
~V~~GE:.T.rJI:•·GRO:.; •... 29.:200: : .. :, .:J!J,i~Q~L . , 
TPH • ORO TPH· QR.O.' 
7/112003 ~ 
7/2212003 3,121 
~VE~G~.TPH ~ORO ... :. 3,121 

Notes: 

Groundwater table is at a depth of 4 feet below grqund surface (bgs) for area . 
Non Residential Worker- above groundwater table in the area 
Construction Worker- above a depth of 20 feet bgs 
uglkg - micrograms per kilogram 

TPH - Total petroleum hydrocarbon 
ORO - Diesel range organic 
GRO - Gasoline range organic 
ORO - Oil range organic 
Bold indicates a detection 
NA - Not analyzed 
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Table 4B·S(b) 

Soil Constituents Average Concentrations for TPHs in Sub-area 3B: 

Constituent 
Fractions 

Retained Area, Construction Worker 
Boein2 Tract 1, St. Louis, Missouri 

B42E2-8 . •. B42E3~4. 

Overall 
Area 

Avera:tge 

-· t~ .. . . t . ' . J~gll_cg~. 
TPH-- ~RO 
7/1/2003 . 2,500.0 NA N_t\ 
7/22/2003 NA 29,960.0 2,080.5 

TPH -~.GRO .. . . ... TP:H- G~O . 
7/1/2003 311,000 NA. NA 
7/22/2003 NA 11,800 29,2()(] 

~NE~~~~'fP;~!-~::~R<l:•. :: .. 3.¥-bQ® ... ' ·: .. JJf~.QQ:.::'i k::;:~.j~.PQLL',: :( .. 3'~7.~~~:. 
TPH.:OQ.O . _ . . : ·· T>PH:O·ORQ· 
7/1/2003 2,500 NA NA 
7/2212003 NA 3,169 3,121 

Notes: 
Groundwater table is at a depth of.4 feet below ground surface (bgs) for area. 

Non Residential Worker- above groundwater table in the area 

Construction Worker - above a depth of 20 feet bgs 

uglkg - micrograms per kilogram 

TPH - Total petroleum hydrocarbon 

ORO - Diesel range organic 

GRO - Gasoline range organic 

ORO - Oil rang<; organic 

Bold indicates a detection 

NA - Not analyzed 
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Table 4B·5(c) 
Soil Constituents Average Concentrations 

for Metals in Sub-area 3B: 
Retained Area, Non-Residential Worker 

B ' T t 1 St. L ' M' i oemg rae ' OUIS, ISS OUr 

; Nie~'IS·.: 
'(iigfleg);< 

: . ' . ~.. ·' 
' 

SampleiD 

. -~ 
.. -· .. ·_, ~- , 

B42E3-4 14,600 

Average Concentration • 
Only Samples With 14,600 
Metals Detections 

Notes: 

uglkg - micrograms per kilogram 

. Groundwater table is at a depth of 4 feet below ground surface (bgs) for area. 

Non Residential Worker- above groundwater table in the area 

Construction Worker- above a depth of 20 feet bgs 

NA - Not Analyzed 

Table 4B-5(c) 
Soil Constituents Average Concentrations 

for Metals in Sub-area 3B: 
Retained Area, Construction Worker 

B ' T 1 S Lo' M' oemg ract ' t. UIS, ISSOUrl 

·'Metals . 
. (Qg'&gt 

Sample;JD 
.. 

t:~: 

~-
' ... -~--- -

B42E2-8 10,200 
B42E3-4 14,600 

Average Concentration • 
Only Samples With 12,400 
Metals Detections 

Notes: 

uglkg - micrograms per Idiogram 
Groundwater table is at a depth of 4 feet below ground surface (bgs) for area. 

Non Residential Worker- above groundwater table in the area 

Construction Worker - above a depth of 20 feet bgs 

NA - Not Analyzed 

MACTEC 



• 

September 2004 

• 
Table 4B-7(a) 

Groundwater Constituents Average Concentrations for VOCs in Sub-area 3B: 

Average Concentration­
Only Samples With 

VOC Detections 

Notes: 

ug/1- micrograms per liter 

VOCs- Volatile Organic Compounds 

NA- Not Analyzed 

Retained Area 
Tract St. 

13 5.65 6.75 

[!wi!R9.£~l!.IME!00.¥11.1ili&11iiHilll1i[i[I!III:!:;:::::::I:::::::::: 

8.7 6.1 2.55 27.3 

• 
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Table 4C-5(a) 

Soil Constituents Average Concentrations for VOCs in Sub-area 3C: Retained Area 
Boeing Tract 1, St. Louis, Missouri 

SampleiD 

r:!:l z 

~ 
'r:i:l s: z r:!:l ~ 

,_ 0 z 0 
, , - H .. ~-- -~ 

.. ,.~ ~- . _0 ·' 
::- ... ,.-. ..... ·"'' •.. _-·-~--- _ ... i::Q ..... ' .. !'!:! ·,. 

Average Concentration -
Only Samples With 

VOC Detections 

C9_ii$t.rn~n.~ . .-:wQfk~t: .- . .. .... 

... .. . .. .. · . . · .. . . 
B42S2-5 NA 76 NA 
B42S5-8 42 38 47 
B42S6-5 44 1.75 2.5 
1!_42S7-8 10 1.75 2.5 
IB45S10-6 NA 62 NA 
B45S11-6 NA 293 NA 

Average Concentration -

. ... ' 

12.5 
27.5 

3 
5.4 
25 

12.5 

Only Samples With 32 78.75 17.333 14.317 
VOC Detections 

Notes: 

uglkg - micrograms per kilogram 

* -Hand auger samples from below Building 220 floor slab 

Groundwater table is at a depth of 4 feet below ground surface (bgs) for area. 

Non Residential Worker - above groundwater table in the area 

Construction Worker - above a depth of 20 feet bgs 

VOCs- Volatile Organic Compounds 

NA - Not Analyzed 

VOCs (uglkg)_ 

. . ''• ~· •• • MO 

' ·- ........ .-·.·~ ' .. ~ .... ~· ,~ ~·-·· ·-
NA NA NA NA NA 
50 59 84 62 12 
-10 5.7 2.5 6.9 2.5 
-5.4 2.5 2.5 2.5 2.5 
NA NA NA NA NA 
NA NA NA NA NA 

21.8 22.4 29.667 23.8 5.6667 

•• 

452 225 
26.75 310 
3.35 42 
2.6 2.5 
952 513 

2,500 463 

656.12 259.25 

MACTEC 
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Table 4C-5(b) 
Soil Constituents Average Concentrations for TPHs 

in Sub-area 3C: Retained Area 
Non-Residential Worker 

Boeing Tract 1, St. Louis, Missouri 

ConstUueni 
Fractions 

. · ~ . . 

!fPH-DRP·. 
11/19/2002 
6/30/2003 
7/22/2003 
7/23/2003 

11/19/2002 
6/30/2003 
7/22/2003 
7/23/2003 

TPH.·:ORO 
11/1912002 
6/30/2003 
7/22/2003 
7123/2003 

Notes: 

~ '. 

None·· ... 

.everall . 
A: rea 

A·verage· 
-.: (pg(k.g) ... 

. . , . 'rPJI ~DRO ·. 

TP.H. .:GRO . 

'TPII.-:0~0 . 

Groundwater table is at a depth of 4 feet below ground surface (bgs) for area. 

Non Residential Worker- above groundwater table in the area 

Construction Worker - above a depth of 20 feet bgs 

uglkg - micrograms per kilogram 

TPH - Total petroleum hydrocarbon 

ORO - Diesel range organic 
ORO - Gasoline range organic 

ORO - Oil range organic 

Bold indicates a detection 

NA - Not analyzed 
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Table 4C-5(b) 

Soil Constituents Average Concentrations for TPHs in Sub-area 3C: Retained Area, Construction Worker 

Boeing Tract 1, St. Louis, Missouri 

Constituent 
Fractions 

rFPH-DRO. · .·. 

B42S2-5 

11/19/2002 NA 

6/30/2003 925,000 

Y2V2003 NA 

7/23/2003 NA 

rJPll~GRO ... 

B42SS-8 

NA 
NA 

5,320 
NA 

5,3ZQ. 

11119/2002 . NA NA 

6/30/2003 54,000 NA 

7/2V2003 NA 38,100 

7/23/2003 NA NA 

W.JIH -.ORO . . .. 
11/19/2002 NA NA 

ki/30/2003 41,000 NA 

~/2V2003 NA 3,167 

7/23/2003 NA NA 
.. 3,16?.. . 

Notes: 

B42S6-5 B42W1-5 B45S10-6 B45S11-6 B45S12-6 B45S8-6 

NA NA 2,500 NA NA 2.~00 

NA 57,000 NA 972,000 .127,000 N~ 

399,000 NA NA NA NA N~ 

NA NA NA NA NA NA 

. . . ~9Q.OOQ . :. 57,0QQ . .. . 2,~00: ': ·. t27 .• QOQ. · . 

:.···-· .· .... · 

NA NA 103,000 NA NA 21,000 

NA 2,500 NA 154,000 2,500 NA 

3,700 NA. NA NA NA NA 

NA NA NA NA NA NA 

NA NA 2,500 NA . NA 2,500 

NA 37,000 NA 20,000 2,500 NA 

157,650 NA NA NA NA NA 

NA NA NA NA NA NA 

Groundwater table is at a depth of 4 feet below ground surface (bgs) for area. 

Non Residential Worker - above groundwater table in the area 

Conslruction Worker - above a depth of 20 feet bgs 

uglkg - micrograms per kilogram 

TPH - Total petroleum hydrocarbon 

DRO - Diesel range organic 

ORO - Gasoline range organic 

ORO - Oil range organic 

Bold indicates a detection 

NA - Not analyzed 

September 2004 2of2 

Overall 
Area 

Av~n.ge 

• 
J~J ... 
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Table 4C-5(c) 
Soil Constituents Average Concentrations 

for Metals in Sub-area 3C: 

Retained Area, Construction Worker 
B . T t 1 St. L • M" oem2 rae ' OUIS, ISSOUrl 

Metals 
·(ugllcg) ·: 

.. 

Sample'ID .. 

-~. 
i 

: ... :~ ... 

B42S3-9 11,600 

B42S4-6 9,400 

B42SS-8 8,80~ 

B42S6-S 12,00~ 

B42S7-8 10,90~ 

Average Concentration • 
Only Samples With 10,540 
Metals Detections 

Notes: 

uglkg • micrograms per kilogram 

Groundwater table is at a depth of 4 feet below ground surface (bgs) for area. 

Non Residential Worker • above groundwater table in the area 

Construction Worker- above a depth of 20 feet bgs 

NA -Not Analyzed 

MACTEC 
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Average Concentration­
Only Samples With 

VOC Detections 

Notes: 

uglkg- micrograms per kilogram 

9401.2 25.75 

* -Hand auger samples from below Building 220 floor slab 

Groundwater table is at a depth of7 feet below ground surface (bgs) for area. 

Non Residential Worker- above groundwater table in the area 

Construction Worker- above a depth of20 feet bgs 

VOCs- Volatile Organic Compounds 

NA- Not Analyzed 

6.13 2.55 

~H~li~MIM~I®t:li®lll!\ii@.Mt.m~:~:m:llili.!tlilil:i:::::::::::::I:::::::::::::::I:i:I:::::::::::i:::: 

September 2004 

• 

8.13 81 21.25 23.75 8.38 3.88 76.25 32.625 27.25 4.06 12 
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Table 4D·S(b) 
Soil Constituents Average Concentrations for TPHs 

in Sub-area 3D: Retained Area 
Non-Residential Worker and Construction Worker 

Boeing Tract 1, St. Louis, Missouri 

O.:verall 
Constituent 
Fractioos 

.; c.. B2N7~6· ·': .lJ2·:Wt:.6 .. ' : A'r.eil 
· ··· ·. Average 

• " ' ••• < •• : ~ ••• (H~gt .·. 
JlPH··D.RO 
11n12002 NA NA 
11/8/2002 NA 47,000 
11112/2002 NA NA 
11/13/2002 NA NA 
6/30/2003· NA NA 
7/24/2003 2,540 NA 

TPH·GRO 
6/30/2003 NA NA 
7/24/2003 500 NA 

TPH-·ORO TPH-ORO 
lln/2002 NA NA 
1118/2002 NA 2,SQCJ 
11/1212002 NA NA 
11/13/2002 NA NA 
6/30/2003 NA . NA 
7/24/2003 8,720 NA 

Notes: 
Groundwater table is at a depth of7 feet below ground surface (bgs) for area. 

Non Residential Worker- above groundwater table in the area 

Construction Worker- above a depth of 20 feet bgs 

uglkg - micrograms per kilogram 
TPH - Total petroleum hydrocarbon 

DRO - Diesel ~nge organic 
GRO - Gasoline range organic 

ORO - Oil range organic 
Bold indicates a detection 
NA : Not analyzed 

MACTEC 
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SampleiD 

~ (,) 

~ z 
Ol 

~ ~ 
·1002A ().2) 1.3011.000 25.200 
2N6-6 NA 3.390 
2N7-6 NA _1,810 
2WI-6 NA 1.COO 

A-Canc:tnlrallon• 
Only Samples With 1,300,oot 9,700 
Mdals llelectlens 

-....... ...._ ... lilopo 

~..wc.-..... at'J ,_...,..,._...r.cc(bp)fw-. 
H.. RaWadlllw.tcr- .... ..-...-IIYc • .__ 
~w.-.......... .,20r.tllp 

NA·Nol_,... 

SampleiD 

~ ! i 
: 
:,308,GO( 2.!,20( 

1211-8 1901 
BZNI-8 Nil 
12N2-8 NA 3l 

li2N3·8 NA 
B2N6-6 NA 
li2N7-6 I'/ A 
B2WI-6 NA 

lA-
~ 11,294 

M~~m:;;;.n 

,._ 
...................... ._ 
o.-.iwak!r c.Yr: ....... ef7 r.t..,.,. p...t..,_ (lip) r--. 
Nea llesWc:ali.IW.tcr·allow:~&lhki. fwara 

~W.ta'·a~aclqQeflO"'=tllp 

NA·Nol-

September 2004 

~ 
::3 ~ ..:a 
>-iil 00: 

. o1 :! 

1~ 1106 
liB 

1" 315 
120 NA 

104,550 470 

.I 
~ ; 

106 

,tJCMl NA 

91,%75 470 

• Table 4D-5(c) 

Soli Constituents A-Conuntratlens ror Mdals In Sub-aru 30: Rdaln<d Aru, Non· Residential Worker 
llcJelm: Tract 1 St. Louts, Missouri 

Metals 
(uc/k J 

Ol 

~ l3 >-. 
~ ~ S1 ~ 

z 8 00: -< ..:a 
S1 "" !:l 

~. 
0 -< ... z Q c 

~ 
01: .. ... 0 ~ -~ 01: (,) 

E e e 01: ~ z 
2A3.S D-'708.000 14.COO """' 15.000 18,:ZOO.OOO 20100 7.&0.000 33.11 19,2041 

_lOQ NA 5.900 NA 1,950 NA 6,460 305000 . _S< 6.A4( 

I,G80 NA 30,900 NA 16.100 NA 9.970 1"--IICC S< 11100 
IZS NA 12.000 NA NA NA 6.1100 NA I NA 

412 23,700.000 15,100 """' 13,317 11,200,1l00 10,1133 410,333 36 12,247 

Table 4D-5(cJ 

Sell ConstllucniS A-Concmtratlonsr.,. Mdals k1 Sub-aml 30: Retained Aru, c-ructlen Worker 
1lociM Tract I. Sl. Louts, Mbsouri 

.:Jt! 

~ I f ~- l .. ~ . -~ ~ . : . 
43. 1:'700,oocJ ;,eoo 18,200.000 lll,lotl 7.CO,OOO 33. 19, 

N• NA NA u.ooo NA I~ 

NA Nil ~ 
NA Nil ~ 

I~ NA Nil 

~ 201 ·NA U5ll 305. '· l,esl NA _16,0011 I"' 
I2S NA 12,0041 Nil N, NA ~ Nil Nil 

269 23,700.000 13,625 """' 13,317 1~,000 9,0Ui 410,333 25 12,%47 

• 
::!: 

~ ~ ::> 
iii ~ ::3 

~ 
01: 

-< Ol .... (,) 

~ ..:a > Q 
~- ·z 

f:l ffi 5l .:::3 
I !30.000 1.54S 307.5 128.ooo I !,11011 I.S7S 

NA 2.3S< 200 NA 2.SS< 24,80( 

NA 5,200 46 NA 2.550 93,30( 
NA 250 IZS NA NA N 

1,230,000 2.336 %75 121,000 S:KI 39,192 

l ~ ! ... i .-~~ . t 
1,2301 l,s4.l 301 121.000 .,57S 

250 NA NA 
250 N, N~ 
250 N, 
~ N• 

~ 
200 NA ZSSOI 24, 
469 N• ZSSOI 93. 

NA 250 IZS NA NA 

1,230,1l00 1,293 200 121,000 5,967 39,892 

MACTEC 
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Table 4D-5(d) 
Soil Constituents Average Concentrations 
for PAHs in Sub-area 3D: Retained Area 

Construction Worker 
Boeing Tract 1, St. Louis, Missouri ' 

~AH. 

' ·(p~gt: 

·~ 
·~ 

Sample'ID 
.. 
;;:. 
=-< '-' 
.~ 
·N z 
r.l 

.. ··. .. = B41El-10 85 

Average Concentration -
Only Samples With 85 

PAH Detections ' 

Notes: 
uglkg- micrograms per kilogram 

Groundwater table is at a depth of 7 feet below ground surface (bgs) for area. 

Non Residential Worker- above groundwater table in the area 

Construction Worker- above a depth of 20 feet bgs 

PAH- Polynuclear aromatic hydrocarbon 

NA - Not Analyzed 

MACTEC 
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Table 4D-7(a) 

Groundwater Constituents Average Concentrations for VOCs in Sub-area 3D: Retained Area 

[80G0JS80N0B&Dffij"%8Q0%00[i4~~~ii~~~~~~~~Tiriac~t~is~L~ ~Nfi~·s~so~u~n~·~~~~~~~~ 
!!ii!il:iji!!l!i!l!ll:llill!lii!!!::lfjll] 

Average 
Only Samples With 

VOC Detections 
14.56 2.60 13.67 14.17 2.13 2.35 9.58 8.35 7.63 2.42 6.16 3.21 3.33 3.56 2.94 

Notes: 

ug/1 - micrograms per liter 

VOCs - Volatile Organic Compounds 

NA - Not Analyzed 

1N.~;¥9®l~~Ji.~!ll!MiM;~m~i~lii#.IJilt.W::~IhlMi!i!Iiiii~::;::I::::;:::::::: 
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Table 4E-5(a) 

Soil Constituents Average Concentrations for VOCs in Sub-area 3E: Retained Area 

oemg rae ' ws, ISSOUfl B . T t 1 St. Lo . M. . 
-

.. 

s 
SampleiD N ; ~ = 

z ..J 

~- :~ ~ > 
= ~ 

·S. l";i:;l .. ..:I 0 
~ -~ = t:l-r -·~· z ,u ·~ ~ 0 

··. ·-· ,.·.~-·-· .. ·.=s. .. -~ . -~-

Nrin· R~iCJentiai WQrl{~r · ·. 
. -~ •. .·.··:· .. 

·. . . 
-·· ~ 

... 

B2El-7 NA 1,340 307 NA 
IB_2E2-8 56.5 67.5 63.375 28 

Average Concentration • 
Only Samples With 56.5 703.75 185.19 28 

VOC Detections 

<;«nif;t.rii(;tfc,O:._Woi:k.~r 
.. .- ·: J·~"':- ;'. '.-' ... 

.. . . ~ ··-. 

B2El-7 NA 1,340 307 NA 
B2E2-8 56.5 67.5 63.375 28 

Average Concentration • 
Only Samples Witb 56.5 703.75 185.19 28 

VOC Detections 

Notes: 

uglkg - micrograms per kilogram 

• - Hand auger samples from below Building 220 floor slab 

Groundwater table is at a depth of9 feet below ground surface (bgs) for area. 

Non Residential Worker- above groundwater table in the area 

Construction Worker- above a depth of 20 feet,bgs 

VOCs- Volatile Organic Compounds 

NA - Not Analyzed 

VOCs (ug/kg) 

= ~ 
~ t;l;1 

~ ~ 
0 

~ 
·:E = I ~ 

~ 
C.;) z 
~ 

~ ~ ~ E-< 
=a. ...:~· 

~ ~ ~ s E"" f"c 

~ .. ~ 
~-~ .. · 

·- ~ . . . 

... 

250 NA NA 
18.75 33 20 

134.38 33 20 

... 
'·· 

250 NA NA 
18.75 33 20 

134.38 33 20 

-~ ~ 
(";1:;1 ~ z ~ 

~ l";i:;l N 

~ z 
~- = ~ = -~ = ~- > 

i ~ Eo< 
~ j;) 

E-< Ci:) . = ;:J l:ii::· .I: 

~·· = -~·· 0 z . .. z ..... .: .. 00 ..... ~ .. 
•:.··. -··· " 

., ,, ... 
. ..... · ... • ... .. 

NA NA NA 719 
71.5 115 31.5 34 

71.5 115 31.5 376.5 

.. . ..• , .. : ~-:;>:· . ..,-;~ ···: . --·-
···-· ·--· __.·.-,;~, . ······ . ······ 

NA NA NA 719 
71.5 115 31.5 34 

71.5 115 31.5 376.5 

• 

..:I 
< 
~ 
0 
E-< 

I 
o-il 

~ 

586 
137.5 

361.75 

586 
137.5 

361.75 

MAC'fEC 
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Table 4E·5(b) 
Soil Constituents Average Concentrations for TPHs 

in Sub-area 3E: Retained Area 
Non-Residential Worker and Construction Worker 

Boeing Tract 1, St. Louis, Missouri 

Constituent 
Fractions 

B2E1·7 B2E2•8 

Overall' 
Area 

Aye rage 
. , ... ..· " :(u_g/ltitl · 

TPH-.DRO 
711/2003 2,500 NA 
7/24/2003 NA 2,125 

~VE~G.~.TP-H;_•.Q!lQ. · .. ~.S.QO · .. :. ::?~1~5_.: ~ ~· ·.·. Z~~2-. 
TPH • GRO T:PH ~ 'GRO 
7/1/2003 496,000 NA 
7/24/2003 NA 53,100 
:i\;VE~~~ rrra..-·:~~Q .. : .: ·.49{);QOQ:-::: ; .. :S:3.'J,®:. '-~ ;, .. J: .. ~~:~';~~o:: .. , 
I;PH ~oRO : TPH ~-QRO 
7/1/2003 2,500 NA 
7/24/2003 NA 3,187 

Notes: 
Groundwater table is at a depth of 9 feet below ground surface (bgs) for area . 

Non Residential Worker- above groundwater table in the area 

Construction Worker- above a depth of 20 feet bgs 

uglkg - micrograms per kilogram 
TPH - Total petroleum hydrocarbon 
ORO - Diesel range organic 

ORO - Gasoline range organic 

ORO - Oil range organic 

Bold indicates a detection 

NA - Not analyzed 

MACTEC 
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Table 4E-5(c) 
Soil Constituents Average Concentrations 

for Metals in Sub-area 3E: 
Retained Area 

Non-Residential Worker and 
Construction Worker 

B T t1 S L ' M' oemg rae ' t. OUIS, ISSOUrl 

MetalS.· 
' (ug/kg)., 

:· 

SampleiD 

= ~ . ., ... .. ;:J ' 
B2E2-8 8,100 
Average Concentration • · 

Only Samples With 8,100 
Metals Detections 

Notes: 

uglkg - micrograms per kilogram 
Groundwater table is at a depth of 9 feci below ground surface (bgs) for area . 
Non Residential Worker- above groundwater table in the area. 
Construction Worker- above a depth of 20 feet bgs 
NA - Not Analyzed 

MACTEC 
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Table 4F-5(a) 
Soil Constituents Average Concentrations 

for Metals in Sub-area 3F: 
Retained Area, Construction Worker 

B ' T t 1 St. L ' M' oem2 rae ' OUIS1 ISSOUrl 

·MetalS 
.. {Ug/15g) . 

.. 

Sample I'D .. 

'Q 

~ :J 
BlW2-8 7485 

Average Concentration -
Only Samples With 7,485 
Metals Detections 

Notes: 

uglkg -·micrograms per kilogram 

Groundwater table is at a depth of7 feet below ground surface (bgs) for area . 

Non Residential Worker - above groundwater table in the area 

Construction Worker- above a depth of 20 feet bgs 

NA - Not Analyzed 

MACTEC 
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Table 4G-5(a) 

Soil Constituents Average Concentrations for VOCs in Sub-area 3G: Retained Area 

oemg ract ' 
t. DIS, ISSOUn B . T 1 S Lo • M. 

r.l ~ z 
~ ~ z ~ r.l 

SampleiD _ = = ...:l ~ 

~ ~ 
t1 t1 
~ ~- ~- r.l 
;: z .. ·o r.l 
E-o E-\0 ~ ·s -· I 

~ lll'l fj z 
N fi:· r.l 

· ... , .· . .. .. . ... . . ... . ..: t-1 ·-~- =·- . 
~Qii~ l{~id.~#~l w-~rk~r. 

.. .. --- . . 

,· ... 

B2S2-7 840 326.3 820 547.8 

Average Concentration -

qnly Samples With 840 326.25 820 547.75 

VOC DeteCtions 

construttic>n W.rifRei-: · .··• "'·' ··-
--

. . 
•..• • ·•··~· • • f' •• . " ·•~ . • ··• I ~·· ' .. ··.,. .. 

~2S2-7 840 326.3 820 547.8 

Average Concentration -
Only Samples With 840 326.25 820 547.75 

VOC Detections 

Notes: 

uglkg - micrograms per kilogram 

*- Hand auger samples from below Building 220 floor slab 

Groundwater table is at a depth of 7 feet below ground surface (bgs) for area. 

Non Residential Worker- above groundwater table in the area 

Construction Worker- above a depth of 20 feet bgs 

VOCs- Volatile Organic Compounds 

NA - Not Analyzed 

September 2004 

vocs {!lg/!{g) 

~ 
E"'c 
r.l 
...:l 
>< 
~ 
~ 

~ = 
~ ~ s 

z E-· 
r.l r.l 

~ = ~· 

~ -~-

~-
·•-
~ 

·E-'c .i: . -~ ·.. . . 
··.- . ..... ,. --

. . ---

1,010 2,650 378 

1,010 2,650 378 

---.. . ~·. '· 

. . ·- -- --
1,010 2_,650 378 

1,010 2,650 378 

~ 
~ 
...:l 
0 

~ ~ 
~ :;;.;i 

~- ~ 

::6 0 
r.l ~-

~ 
tt= ...:l. ~ 

~ 0 
~ ; ~-< .. ·z ..6 .. r:!. 

477.5 1,490 416.3 

477.5 1,490 416.25 

•. .. 
477.5 1,490 . 416.3 

477.5 1,490 416 

• 

...:l 
< 
~ 
0 
Eo"< 

-~ ~ ~ r;i;l 
~ 

-~-. s · .... 
.-

5,700 3,550 

5,700 3,550 

. ·-
5,700 . 3,550 

5,700 3,550 

MACfEC 
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Table 4G·5(b) 
Soil Constituents Average Concentrations for TPHs 

in Sub-area 3G: Retained Area 
Non-Residential Worker and Construction Worker 

Boeing Tract 1, St. Louis, Missouri · 

ConStituent 
Fractions 

TPH·'DRO 

B'2S2~7 

7/112003 NA 
7/24/2003 85,750 

'~Overall·· 

Area 
Average 

·' (ug!k.g> 
'FPH ~ D_R(:l . 

AYE~_GE.TPJf;;·:p~~'; .· __ :·~$.7Sp;·. · ~:_,_:~_S;750: ... 
T:PH • GRO . , ; .. -TPll.~l~RQ .~ 

7/1/2003 NA 
7/24/2003 3,280 
A:VE:~G.E.1J~Ih.:G:R<it' I( . ,3';480~- ~ :_'~) " .. ,J;~ttQ_:; -:~.:: 

TPH .; ORO. ._ T.fli::-·QRQ · .. 
7/1/2003 . NA 
7/24/2003 1,470,000 
1-i\:VE.J.{AGE l'PH ~ ORO, . -1.,470;000 .. :1;47.0:,0:00: 

Notes: . 

Groundwater table is at a depth of 7 feet below ground surface (bgs) for area . 

Non Residential Worker· above groundwater table in the area 

Construction Worker • above a depth of 20 feet bgs 
uglkg - micrograms per kilogram 

TPH - Total petroleum hydrocarbon 

ORO - Diesel range organic 

ORO - Gasoline range organic 

ORO - Oil range organic 

Bold indicates a detection 

NA - Not analyzed 

MACTEC 
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Table 4G-5(c) 
Soil Constituents Average Concentrations 

for Metals in Sub-area 3G: 
Retained Area 

Non-Residential Worker and 
Construction Worker 

B T 1 St. L . M. oemg ract ' OUIS, ISSOUrl 

Meq.Is' 
: (uglkg)'· 

Sample·ID: 

. ' " 

' Q 

~ . :J. 
B2S2-7 11,655 
Average Concentration • 

Only Samples With 11,655 
Metals Detections 

Notes: 

ugfkg - micrograms per kilogram 

. Groundwater table is at a depth of7 feet below ground surface (bgs) for area. 

Non Residential Worker- above groundwater table in the area 
Construction Worker- above a depth of 20 feet bgs 
NA - Not Analyzed 

MACTEC 
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Table 4H-5(a) 
Soil Constituents Average Concentrations for VOCs 

in Sub-area 3H: Retained Area 
B i T 1 St. L is M' ri oeng ract ' ou ' ISSOU 

.· . YQCif~tigl.kg) 
'E',!- •. 

---~ . ' .. 

--~ ~ 
0 i a 

.. 

0 
SamplelD ~ 

~· 
'. 

u 

~ -~ 
IJ;l 

g g 0 
tl 

. -~- ~ 
u -~· ~ -· 

·-. -····· 

Non- Residential Worker 
Average Concentration • 

Only Samples With 
VOC Detections 

CQ~tl'llctlo~;l WQrl\e.r: •· ··- . ... . . -- . .... 

' 

...:l 

~ 
0 
E-

~ 
~ 

B4El-14 NA NA NA 9.4 
B4E3-18 21 8.8 4.5 2.5 

Average Concentration • 
Only Samples With 21 8.8 4.5 ·5,95 

VOC Detections 

Notes: 

uglkg - micrograms per kilogram 
"' - Hand auger samples from below Building 220 floor slab 
Groundwater table is at a depth or'9 feet below ground surface (bgs) for area. 
Non Residential Worker- above groundwater table in the area 
Construction Worker- above a depth of 20 feet bgs 
VOCs -Volatile Organic Compounds 
NA -Not Analyzed 

MACTEC 
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Table 4H-5(b) 
Soil Constituents Average Concentrations for TPHs ·in Sub-area 3H: 

c()nstituent 
Fractions 

TPH·DRO 

Retained Area, Construction Worker 
Boeing Tract 1, St. Louis, Missouri 

.B4E1·14 B4E2D·10 B4E3~18 

11/2112002 47,000 NA NA 
11/22/2002 NA 55,000 NA 
7/24/2003 NA NA 6,360 

11PH··GRO 
11122/2002 NA 250 NA 
7/24/2003 NA NA 500 

Overall 
·Area 

Averag~ 

(ugfkg) 

TPH-DRO 

TPH~·ORO .. TP-H!"ORO 
7124/2003 I NA NAI 3,159 
AVEMGETPH~OJ{O_,I:.·:. 1 .l .... 3~159 . : . 3~159 

Notes: 

Groundwater table is at a depth of 9 feet below ground ·surface (bgs) for area. 

Non Residential Worker - above groundwater table in the area 

Construction Worker- above a depth of 20 feet bgs 

uglkg - micrograms per kilogram 

TPH - Total petroleum hydrocarbon 

ORO - Diesel range organic 

ORO - Gasoline range organic 

ORO - Oil range organic 

Bold indicates a detection 

NA - Not analyzed 

MACTEC 
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Table 4H-S(c) 
Soil Constituents Average Concentrations 

for Metals in Sub-area 3H: 
Retained Area, Construction Worker 
B ' T t 1 St. L ' M' i oemg rae ' OUIS, ass our 

Metals--. 
(p~g);, 

Sample,ID 

·' 

:~_ ; 
' ;:J. - ... 

B4E3-18 8,630 

Average Concentration -
Only Samples With 8,630 
Metals Detections 

Notes: 
ugfkg - micrograms per kilogram 
Groundwater table is at a depth of9 feet below ground surface (bgs) for area. 

Non Residential Worker- above groundwater table in the area 

Construction Worker- above a depth of 20 feet bgs 

NA - Not Analyzed 

MACTEC 
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3A 

3B 

3C 

3D 

3E 

3F 

3G 

Table 4-6 
Groundwater Samples Used in Average Concentration Calculations in Area 3: Retained Area 

Boeing Tract 1, St. Louis, Missouri 

Volatile 
Organic 

Compounds 

B41NlW 
B42N5W 
B42N5W 

B42ElW 
B42E3W 

B42S3W 
B42S4W 
B42S5W 
B42S6W 
B42S7W 
B42WlW 
B45S10W 
MW-A4W 

. B2IlW 

. B2N3W 
'B2N4W 
B2NqW 
B2N7W. 

'B2WIW .. 
B41ElW 

, B41MW-5 

B2ElW 
B2E2W 

B2SIW 
B2S2W 

B4E3W 

Total 
Petroieu.m 

Hydrocarbons 

B42N2W 
B42N3W 
B42N4W 
B42N5W 

B4~E1W 

IH2EZW 
B42E3W 

B42S2W 
B42S3W 
B42S4W 
B42SSW 
B42S6W 
B42S7W 
B42WlW 
B45SlOW 
B45Sl1W · 
B45S8W 
B45S9W 

·B2N7W 

B2E2W 

B2S2W 

Polynuclear 
Ar()ntatic 

Hydrocarbons 

-_-;_ -.~-.:.:= ... - . ( 

----=--............ -: ... -
· ... -=----------=---
-- .. .,.,....,_ .. ------ -----=--------=---_-;_-_.._.._-:.:=_ 
--=---~---=---_-;_-............ -.=-_ 
--=--.. ..,..,.. ... --=--

--=--..:--""-·-=---- --=-... _ ........ __ -=-- -

--=--------=-... -

-.... _ __...--__. _,._.._ -- ... 
.. _-;_-..,......,.-:.:=_ 

.Polychlorinated 
Biphenyls 

----~.....:::·---­__ ...- ----
---~~------- ----... 
----~~---­_... .. _.... ---·-
---~~-.-­____ ----
---~..-::::-------- ----

... -- ... ::-.. ..-:= - -- -__ __. ---.-
----~......:=--- . 

:.---::-- -- .-·--
...__::-...~---­

---~~ ----
----~~------~ ---~"'!" ........ 

----~....:::----· 
__ _... ...._ __ 
--~~---­~--- ----
---~...-:::::-------- ----
-----~~---------- --. ... 
---~~-------- ---
----~~---------- -----
---~~--------- ----
---~....::::-_. 

--~ ---·-
----~~------- __. ..._ ... --
---~~--------- ----
--~~---
--~ ----

·----~~---· 
. -- ---- ._,. ... -

---=--.-::::: .... --
--~ -:-- . --- .. -
-- .. ::-. ..-::=: - ...... ----- --- ... __ 

----~~-------- --._ 
----~~------ ---
----~~--__.------- ....... ._ ---::::-..-::::--------- ------
---~~-------- ----

Metals 

B42N2W 
B42N3W 
B42N4W 
B42N5W 
B44NlW 

.BZUW 
: B~l':HW 

l32N2W 
B2N3W 
B2N6W 

.· l3.2WIW 

B2E2W 

. B4E3W. 

3H BSMW-22W · .. ·. B5UW-22W 
·--·~:-..~-.....-...-.-..... ---·-

Note: - -_~'..-...~, .... -analysis type not perfonned 

September 2004 MACTEC 



• •• 
Table 4A-7(a) 

Groundwater Constituents Average Concentrations for VOCs in Sub-area 3A: Retained Area 

&mtpieip 

B41N1W 
IB42N5W 

Average Concentration -
Only Samples With 

VOC Deteetioils 

Notes: 

ugfl- micrograms per liter 

VOCs- Volatile Organic Compounds 

NA - Not Analyzed 

September 2004 

~ 
~ z 
l:;:l;l = ...:l 

> = I ~ Eio< 
~-. .I 

'<:r. 
N' .~ ,...( 

13 135 
2.5 3.11 

7.75 69.06 

oemg rae ' UIS, ISSOUn B • T t 1 St. Lo • M" . 

VOCs(uWI) 

i 
~ t ... 

~ -~· 
...;! 

~ 
> ~ . ' 
~ ~ _j;;i;l 

1";:1;1 toil ~. 

~ z . ' = 0 N 
0 I N z l:;:l;l' E-4 z ~ 1";:1;1 

~ l';i;l· ' = : 

~ :3 1";:1;1 ..::I 

~· 
t-01· 

...:l- ·= > u ·z:,. 
~ E'-< .;;;! 1:1-c - l:;:l;l .• ·,s.. ~ 

~ 
>c 0 ~ ~ §·· = o. .. ~ I · .. ·~ ~· ."!.· ·== .: .0 ~ =· .:-c •" 1:1-c • ~ 

0 . I 
I· : :~; ;.,::j 

fl) . ·0'. ·~ 
fl) u 0 &j .: -tr fl) ·.~ .·:z ~ 

l:;:l;l 
. . fil ~ .. 

2.5 2.5 24 31 NA 117 68 41 2.5 
760 11.25 22 2.5 14.5 25 2.5 20 4.4 

381.25 6.88 23.00 16.75 14.50 71.00 35.25 30.50 3.45 

• 
z 
~ .. 

t 
0 = 0 l:;:l;l 

=1 
...:l 

~ "< u ~ - 0 o, 
-~ E-0!'· 

I 53 ~· 

~· 
('!, 
.-4 . u. I • 

fl) 

~ z 

: ·~·· ~ ~ ., : 

~- '·-···· ·.·._ .. .. 
2.5 2.5 NA 
31 12 14 

16.75 7.25 14.00 

MACTEC 
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. Table 4A-7(b) 
Groundwater Constituents Average Concentrations for TPHs in Sub-area 3A: Retained Area 

Constituent Fraction by 
Sample Event 

TPH-I)RO 
lln/2002 
11/8/2002 
11/14/2002 
7/1/2003 
7/23/2003 
4/29/2004 
~:VERAGE 

TPH-GRO 
7/1/2003 
7/23/2003 
4/29/2004 
~VERAGE ... 

TPH·ORO 
11/7/2002 
1118/2002 
11/14/2002 
7/1/2003 
7/23/2003 
4/29/2004 
AVERAGE 

Notes: 
ugll • micrograms per liter 

TPH • Total petroleum hydrocarbon 

ORO - Diesel range organic 

GRO • Gasoline range organic 

ORO • Oil range organic 

Bold indicates a detection 

NA • Not analyzed 

September 2004 

·, 

.. 

B . 1 S . M" oem Tract t. LouiS, JSSOUri .. 
' 

Overall 

B42N2W B42N3W B42N4W· B42N5W 
B42N5W Area 

-2004 Average 

~ 
.... .. .. .. .~ .. (~gil) 

-· 
..TPH-DRO 

NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
329 204 134 34,000 NA 
NA NA NA NA 250 

:. ~z9·.::: 204 .1~4. :.: ~:··~~M~®.. -~ ~50~· 
,. 

6;,9~3 .. . . . ~ .. 

.. 'rPH-GRO 
NA NA NA NA NA 
500 500 500 1,800 NA 
NA NA NA NA 2,000 

50o·: · .. . .. :iS'® ~-· ::: ' ~. ~QQ;:;:~'.( 1:. :.,:r;~oo :_; · .. :2;QQQ : ~ .. ,1,0.fi0. .. ,. 

.. TPH~ORO 

NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
75 150 75 6,695 NA 

NA NA NA NA 250 
75 150 .. 7S:.:·.:_,; .. 6,695 ... .250 1,449 

MACTEC 
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Table 4A-7(c) 
Groundwater Constituents Average Concentrations for Metals 

in Sub-area 3A: Retained Area 
B . T 1 St.L . Mis oemg ract ' OUIS1 sour 

Sample·-ID 

. '• 

B42N2W 
B42N3W 
B42N4W 
B42N5W 
B44NIW 

Average Concentration • 
Only Samples With 
Metals Detections 

Notes: 

ug/1 - microgramS per liter 

NA - Not Analyzed 

Bold indicates a detection 

.. 

'c:.> z 
[;i;'l 

~ 
~-· 

NA 
NA 
NA 
NA 
100 

100 

.. 
. . :Nfe~:.(ugti): .. 
.. 
' 

-~ 
.~: ' 

0 

< . ·~ : 
··=· ,.· . . o ... ,. 

NA NA 
NA NA 
NA NA 
NA NA 
960 64 

960 64 

Q 

~. 
22 
22 
22 
22 

110 

40 

MACTEC 
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Table 4B-7(a) 

Groundwater Constituents Average Concentrations for VOCs in Sub-area 3B: 

Retained Area 
B. T 1SLo·M· oem g_ ract ' t. UIS, · JSSOun 

SanipleiD 

IB42EIW 
~~ZE2:W .. ; . - · .. : .. . . .. . 

ii!42E3W 

Average Concentration -
Only Samples With 

VOC Detections 

Notes: 

ug/1- micrograms per liter 

VOCs -Volatile Organic Compounds 

NA - Not Analyzed 

~ 
N z 
r;a;l 

= 
..:I 

~ t 
0 0 
E-i =: 
r;a;l ~ 

-~ 
~ 
tl) 

NA NA 
.to ' .•. 2.5 
13 5.65 

13 5.65 

No VOCs except rileihylene chloride detected in the sample 

vocs 
. (ugl!) 

';:!· 
.. 

Q 
~ 

~ 0 
,;.;j 

~ = r.1 u z 
r;a;l" z 

r;a;l r.l· z . .J = r;a;l t§· ..:I 

~ 
;>:<• 

E'ioi ~ 

= o; 

-~ 
~ gf. 
~-

. ' 
' .z. 

NA NA NA 
-3 " . ~- .$. L'_,~i~5 ' .· . 

6.75 8.7 6.1 

6.75 8.7 6.1 

~ 
~ ..:I N z < 

E-o r;a;l 0 = ..:I E-o 
;:..,. 

~ ~ 
1:9 u ..:I 

~ f;i;1 
ril .. 

NA 52.1 
f,• :2,5 2.5 

2.55 2.5 

2.55 27.3 

• 

MACTEC 
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Table 4B-7(b) 
Groundwater Constituents Average Concentrations for TPHs in Sub-area 3B: 

Retained Area 
B ' T t 1 St L ' M' oemg rae , . OUIS, ISS OUr 

Constituent Fraction' B42E1W 
B42E2W. 

bY Sample Event 
B42ElW 

-2004 
B42E3W 

_, .. ; .. 

'{J»H•DRO .. .. 

7/1/2003 1,240 NA NA Nb 
7/23/2003 NA NA 197 N_b 
7/24/2003 NA NA NA 427 
4/30/2004 NA 2SO NA NA 
~YE.~&E .. · ::· .. J.24:Q~ . : i 

,. 
~so .. ·~.; ~-: :~·:J~t. : .. : ·4n .. : 

. · ... :;:.· .. .. L .. .•.·. 

T})II_•GR.O 
7/1/2003 11,310 NA NA NA 
7/23/2003 NA NA soo NA 
7/24/2003 NA NA NA soc 
14130/2004 NA 1,000 NA NA 
!AVERAGE _11,3.1_0 .· .I.ooo -... -~oo:. . .. _.5,® -
TPH.-ORO 
7/1/2003 
7/23/2003 
7/24/2003 
4/30/2004 
!AVERA-GE 

.. 
5QO 

Notes: 

ug/1- micrograms per liter 

TPH - Total petroleum hydrocarbon 

ORO - Diesel range organic 

GRO - Gasoline range organic 

ORO - Oil range organic 

Bold indicates a detection 

NA -Not analyzed 

soo 
NA 
NA 
NA 

,. < ~. • • 

: 

.. 

NA NA NA 
NA 259 N_A 
NA NA 7S 
250 NA NA 

.250 
. . '·:; 259· .75 .. 

u~erau 

Area 
Average 

(ugll) 
. ',FPII,.J)R.O 

.. .S.~~[ .. . . 
TPH~G:RO. 

~,32~ 

l':PB..'QRo· 

271 

MACTEC 
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Table 4B·7{c) 
Groundwater Constituents Average 

Concentrations for Metals 
in Sub-area 3B: Retained Area 

B . T 1 S L . M" ri oemg ract , t. OUJS, JSSOU 

sampleJD 

B42E2W 
B42E3W 

Average Concentration • 
Only Samples With 
Metals Detections 

Notes: 
ug/1· micrograms per liter 
NA • Not Analyzed 
Bold Indicates a detection 

Metals 
· ·. (uQ/ll 

.. 

c 
< w 
...1 

22 
46 

34 

MACTEC 
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SampleiD 

B4253W 
B4254W 
B4255W 
B4256W 
B4257W 
B42W1W 
B45510W 
MW-A4W 

Average ~ncentration-
Only Samples With 

VOC Detections 

Notes: 

ug/1 • micrograms per liter 

VOCs - Volatile Organic Compounds 

NA • Not Analyzed 

September 2004 

• 
Table4C-7(a) 

Groundwater Constituents Average Concentrations for VOCs in Sub-area 3C: Retained Area 

oe102 rae l, DIS, ISSOUn B. T tlSt.Lo. M" . 

VOCs(uQII) 
'"!: 
c( 
~ .... 
w 
0 a: 
0 
:J 
;..I a: 
U;. w w 

w a: w 
·.~ c z z. ~- u.i a: w w 

' 
c( l.i.l 0 ~ w ~ .... c 
::r;: ~ z z ;..I z ~ a: m .;,;; c( w ::c w .w . 

o: I i!: ::c 0 0 N ::;) 
w 

0 0· .... ..;.I z :.cc a: IIi z m :. X a: a: W. w 0 w w 
0 0 .. 0 o. a: 

== 
z :.;;: 9 N .... a: ;..I w m z ..;J, ..;.I a: a: w ~ N ...I a: w 

a :x:: o· o· t,;.;. 0 0· z > w z .• w 
.o. U;. ... m . .... ,;;;I w. z 0 i3 ~: a;; W" .;J· 

g:. a: ::c ~· z 0 I 0: 
,;;j. .;;;;,~ 

~ ... H 0 0 w a: N .;.I· a: :>-\' ); 
··I .1. i3 i3 -~ m 0 .,;- >- ~ i;· 
~ ·CI!, .. a: .-1 .I 

~ 
a. .... .., 

. I ~ .. U) 0 m 
"":, ~ """ ~ w ·~· a 0 •. :~t w I 

. ,·~ .·.'!"' m w . ~-
,. ·:= .. ·Z·. .. ~···· '· ·""". """. 

2.5 2.5 2.5 2.5 1.75 4.7 93 2.5 1.75 2.5 3 10 2.5 
2.3 2.5 3.95 2.5 1.75 2.5 2.5 8.6 1.75 2.5 3 10 2.5 

62.5 62.5 62.5 62.5 891.25 62.5 62.5 62.5 56.25 1100 197.5 250 1200 
13.75 13.75 13.75 13.65 7.375 13.75 13.75 13.75 7.95 15.25 15.3 55 35.75 

·2.5 5.9 2.5 2.5 1.75 2.5 2.5 2.5 7.25 2.5 3 10 2.5 
NA NA NA NA 50 NA NA NA 50 NA 50 NA NA 

NA NA NA NA 2.5 NA NA NA 2.5 NA 2.5 NA NA 

2.5 2.5 2.9 2.5 2.5 2.5 2.5 2.5 2.5 2.5 5 5.5 2.5 

14.34 14.94 14.68 ·14.36 119.86 14.74 29.46 15.39 16.24 187.5 34.91 56.75 207.63 
. 

• 

w w 
z z 

w w N ;..I 
N c( z z w ~ 
w m 0 m o.l.l ... 
..;.1 i= (n~ 
>. w 
Do ::I' z w 

~ m w z 
:) .w 0 ;..I ;..I a. 

I ~- s. ~-..Z· 
2.5 2.5 1.75 2.5 
2.5 2.5 1.75 2.5 

1300 1000 431.25 3100 
25.75 23.75 8.675 ·5 

2.5 2.5 1.75 23 
NA NA 395 299 
NA NA 11.6 2.5 
2.5 2.5 2.5 NA 

222.63 172.29 106.78 490.6 

MACTEC 
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Constituent 
Fraction by 

Sample Event 

~H~DRO 

I 111912002 
1112012002 
[613012003 
~12212003 
~123/2003 
1413012004 
~412004 
~VEl{AGE.·. 

Table 4C-7(b) 
Groundwater Constituents Average Concentrations for TPHs in Sub-area 3C: Retained Area 

Boeing Tract 1, St. Louis, Missouri 

842S2W 842S3W 842S4W 842S5W ~= B42S6W B42S7W .B42W1W ~;~w 845S10W B45S11W B45S3W ~~= B45S9W 

NA NA NA NA NA NA NA NA NA 500 NA 500 NA 500 

NA NA NA NA . NA NA NA NA NA NA NA NA NA NA 
12,600 NA NA NA NA NA NA 91.090 NA NA 98170 NA NA NA 

NA NA NA ~20 000 NA NA NA NA NA NA NA NA NA NA 
NA 154 175 NA NA 657 1,230 NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA 250 NA NA NA 'NA NA 
NA NA NA NA 2~ NA NA NA NA NA NA NA 250 NA 

,($51'' .. ·.'1;23();:,' <'9l.®.' ... .. ; 250:'. 500 " . 98,170 ; .. ;'5®"': 
-<1"· -· 

'· "~. -~ . . :: ::t2;®.Q;··· .: . . -15.4 ... : : ·· . ps· · . 2;920,000!. ;· ::·~s~:r· 

uverau 
Area 

Average 

, (ugll) 
11-H-DRO 

.. .. :: .:. ·· . TPil-GR1J. 

11119/2002 NA NA NA 
1112012002 NA NA NA 
6/3012003 1010 NA NA 
712212003 NA NA NA 
7123/2003 NA 500 500 
4/3012004 NA NA NA 
5/412004 NA NA NA 

TPH~()RO.· .. ·~. ~-·7 . 
ll/1912002 NA NA NA 
~003 _2,950 NA NA 
1712212003 ·NA NA NA 
1712312003 NA 75 75 
~/3012004 NA NA NA 
~412004 NA NA NA 
~VERA:GE.· ::: 2;9~\ .. ' . :75: . ·. . 75 .. 

NOleS: 

ug/1- micrograms per liler 

TPH- Total petroleum hydrocarbon 

DRO - Diesel range organic 

GRO - Gaso6ne range organic 

ORO - Oil range organic 

Bold indicates a detec1ion 

NA- Nol analyzed 

September 2004 

NA NA NA NA NA NA 17.440 NA 268,300 NA 10,82(1 
NA NA NA NA NA NA NA NA NA NA NA 
NA NA NA NA 64,560 NA NA 10,570 NA NA NA 

364,000 NA 3,450 NA NA NA NA NA NA NA NA 

NA 
NA NA NA NA 2J70 NA NA 500 NA NA NA 

375,000 NA NA NA NA NA NA NA NA NA NA 

MACTEC 
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Table 4D-7(a) 

Groundwater Constituents Average Concentrations for VOCs in Sub-area 3D: Retained Area 

SampleiD 

. . -. . . .. 

B211W 
B212W .·.··· .. 

··' .·. .. ·- .·· 
B2N3W 
B2N4W 
B2N6W 
B2N7W 
B2W1W 
B41E1W 
B41MW-5 

Average Concentration-
Only Samples With 

VOC Detections 

Notes: 

ug/1 - micrograms per liter 

VOCs • Volatile Organic Compounds 

NA • Not Analyzed 

w z 
iii( 
:I: 
~ w 
0 
m 
0 .u 
l: 
o· c·. 

. ,. ... 
~ ... -.:.;,:· 

2.5 
::: ~:s: 

1.5 
0.5 
2.5 
2.5 
2.5 
0.5 
104 

14.56 

w z w 
::I: .... 
Iii 
e a:: ui 
0 z 
...1 -~ lr ' ~ . . ' 

·o ·.0. 
iS ,c·.· .•.. .. 

* .-:. .. ~:-, ..... 
2.5 NA 

. -~.2i5 , ··~2:.s 

1.5 . NA 
0.5 NA 
2.5 2.5 
2.5 2.5 
2.5 NA 
0.5 NA 
8.3 36 

2.60 13.67 

No VOCs except methylene chloride detected in the sample 

September 2004 

oemg ract ' t. UIS, ISSOUn B . T 1 S Lo . M" . 

VOCs (u~ i/1) 

S2' w 
w w z 
:i w w - z :I: z w 0 .... w z w w w w 

:I: Q z .... 0 Si:: ffi w 0 
w 1-

.;.I :c a: 
0 w 0 ..- 0 

w a: ~ ~- .;.I w ...1 
z ·O ...1 ··::J ::I: 0 ::r 
< )io 0 0 .. 
:I: 

...1 
:I: 

m· a: . 
i5 :I: 'e w 0 .... (.;). 1- z ...1 I 

w w w ~-. ."!. w c. w .. ::J: :· 
0 ·.:.:.· z z ..i ;.J o· .... 

-:1· ... 
0 w a: "!. >.- : ~ >. c(. en. 
m N 0 ... :I: :I: :I: a: z 

z ...1 U,· Iii ~ Ill 
:• < ~-(.;) . w :I: ·W, w .. IE. ct .. , .af _._(;)_ .0 .. .:: :E .. i- :E ~-. 

NA 2.5 2.5 2.5 NA NA 2.5 2.5 2.5 
:; fO . : ::·~-~5 ::.'.:-2:5 ·2:5 :2.5 : .· ~-:: : .. -5 7,~2 ~-~··.2:;5 

.... 
.. 2;5 .. .... '·'· 

NA 1.5 1.5 42 NA NA 1.5 22 12 
NA 0.5 0.5 19 NA NA 0.5 13 1.7 
10 2.45 2.5 2.5 2.5 5 3 2.5 2.5 
15 1.75 2.5 2.5 8.8 2.9 2.6 2.5 2.5 
NA 6.3 7.3 2.5 NA NA 2.5 2.5 2.5 
NA 0.5 0.5 1.2 NA NA 0.5 0.5 0.5 

17.5 1.5 1.5 4.45 13.75 15 6.25 3.75 1.5 

14.17 2.13 2.35 9.58 8.35 7.63 2.42 6.16 3.21 

• 
w z 
<( 
:I: ..... 
w· 
:E 

w 0 
z a: 
w 0 w 
::I: ::J c .... ...1 a: w u. 
0 <:) 0 
a: a: ..J 

·:I:; 0 0. (.;) . .u ...1 
:I: l: ...1 
0 0 >-a: a: z. 
~- -~ .. .... > 
2.5 2.5 5.6 

: _2.5 2;.5 2;5 . ..• 
10.5 1.5 1.5 
2.5 0.5 0.5 
2.5 2.5 2.5 
2.5 2.5 2.5 
2.5 17 2.5 
1.2 0.5 0.5 

2.45 1.5 7.9 

3.33 3.56 2.94 

MACTEC 
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Table 4D-7(b) 
Groundwater Constituents Average Concentrations for TPHs in 

Sub-area 3D: Retained Area 
B ' T 1 S Lo is M' oemg ract ' t. u ' JSSOUrl 

Constituent 
Fraction by Sample .· B2N6W 

Event 
.. .. 

TPH•DRO 
11/1/2002 NA 
1117/2002 NA 
11/12/2002 NA 
11/13/2002 NA 
6/30/2003 NA 
7/24/2003 181 
;A_Y~RAGE ... .. 1.81 
TPH-GRO 
6/30/2003 NA 
7/24/2003 500 

~YE.RA.GE " ·-:~· : l . . · ·-;~mr ·-~-~ ~; 
TPH~()RO' 

.. .. . 

1117/2002 
11/12/2002 
11/13/2002 
6/30/2003 
7/24/2003 
~VERA:GE. 7S 

Notes: 

ugfl - micrograms per liter 

TPH - Total petroleum hydrocarbon 

ORO - Diesel range organic 

ORO - Gasoline range organic 

ORO - Oil range organic 
Bold indicates a detection 

NA- Not analyzed 

NA 
NA 
NA 
NA 
75 

; .. 
B2N7w·: ,B41MW•5 

.. 

-~ . -~ . . 

.. -
NA 180 
NA NA 
NA NA 
NA NA 
NA NA 
208 NA 

2Q8 .' . .18.0. 
• ..... 

NA NA 
500 NA 

~ ... 
.. ~®.<,:}i ~::; '.; ... :~,~. :~ :;: 

.. 
.. 

'• ·~ 
; 

NA 'NA 
NA NA 
NA N~ 
NA NA 
75 NA 

:15 . ~. ~: 
.. .. 

~ ·i .... ~ .. " 

uverau 
Area 

A-verage 
(ug{l) 

.~l'~Jl;:Dl(O 

J,.P 
TPH::'GRO 

.. .. ·.,.·~Qit·· 
·"·'~ .. 

; ~r,I!Pli-!ORO 

. . 
75 . . ' ·. 

MACTEC 
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Table 4D-7(c) 

Groundwater Constituents Average Concentrations for Metals in Sub-area 30: Retained Area 

Sample ID 

.. · -· .. .. 

B211W 
B2N1W 
B2N2W 
B2N3W 
B2N6W 
B2N7W 
B2W1W 

Average Concentration -
Only Samples With 
Metals Detections 

Notes: 

ugn - micrograms per liter 

NA - Not Analyzed 

Bold indicates a detection 

B . T t 1 St. Lo • M" . oeang rae , DIS, ISSOUn 

Metals (ug/1) 

:E 
:E :J 0 :!!:. a: -· ::i) :E. 

Z. w 
UJ :J' :E· 0. 0:. 0 
en .. as· Q 0: D. < 0: < ct :I: 0 w 

, . <C·. .m. 0. .o 0 . . ·.;;.! ..... ' 

5 500 2.5 32 NA 13 
5 1300 2.5 '40 NA 79 

34 600 2.5 42 NA 39 
98 10000 2.5 320 NA 110 
15 727 2 2.5 4 22 
15 219 43 25 6 22 
5 500 2.5 10 NA 2.5 

25.286 1,978 8.21 67.357 5 41.071 

UJ 
en .. . , 
w > z '·' a:-
ct . ' . :;) 

CJ I 0 z: a: 0 
~ w z 
.:E . ..: :E ·N· 

NA 0.1 NA 
NA 0.33 NA 
NA 0.1 NA 
NA 0.1 NA 

3870 0.1 5 
441 0.1 28 
NA 0.1 NA 

2,156 0.13 16.5 

• 

MACTEC 
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Table 4E-7(a) 

Groundwater Constituents Average Concentrations for V~Cs in Sub-area 3E: 
Retained Area 

Boeing Tract 1, St. Louis, Missoun 
·vocs(ugn) 

I 

SanipleiD 
~ ' ~-. i 

: __ .1:3 E"4· 

~- =· ~ .Q;; . 

. 'if. -~. 
IB2EIW NA NA NA 12.8 NA NA NA 5.2 5.5 

IB2E2W 2,500 620 540 2,476.67 5,300 930 380 250 4,570 

Average Concentration -
Only Samples With 2,500 620 540 1,244.7 5,300 930 380 127.6 2,288 

VOC Detections 

Notes: 

ug/1- micrograms per liter 

VOCs- Volatile Organic Compounds 

NA - Not Analyzed 

• 

MACTEC 
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Table 4E-7(b) 
Groundwater Constituents Average Concentrations 

for TPHs in Sub-area 3E: Retained Area 
Boeing Tract 1, St. Louis, Missouri 

Constituent 
Fraction by 

Sample Event 

7/1/2003 
7/24/2003 
4/29/2004 
~YERAGE 
TPH-GRO. 
7/1/2003 
7/24/2003 
4/29/2004 

TPH~ORO 
7ttnoo3 
7/24/2003 
4/29/2004 

Notes: 
ugfl- micrograms per liter 

BlE2W ·. : BZE2W 
• 2004' 

NA NA 
99,800 NA 

NA 250 
.99,800 .. 2.5.9 . : 

NA NA 
50,000 NA 

NA 9,000 

NA NA 
7,500 NA 

NA 2,200 

TPH - Total petroleum hydrocarbon 
ORO - Diesel range organic 

ORO - Gasoline range organic 

ORO - Oil range organic 

Bold indicates a detection 

NA - Not analyzed 

uverau 
kre-a· 

Average 
(1igfP. 

TPH.~GRQ 

MACTEC 
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Table 4E-7(c) 
Groundwater Constituents Average 

Concentrations for Metals 
in Sub-area 3E: Retained Area 

B i T 1 S Lo is M. oe ng ract ' t. u ' 
ISS OUr 

SampleiD : 

.. J •••• . . ..... , 

82E2W 
Average Concentration • 

Only Samples With 
Metals Detections 

Notes: 

ug/1 • micrograms per liter 
NA • Not Analyzed 
Bold Indicates a detection 

·;Metals· 
,· (LIQliL 

.Q 

·:3 ! 

.;;;;;;!', 

71 

71 

MACTEC 
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Table 4F-7(a) 
Groundwater Constituents Average 

Concentrations for TPHs in Sub-area 3F: 
Retained Area 

Boeing Tract 1, St. Louis, Missouri 

Constituent 
Fraction:by 

Sample Event · 
·B1W2W. 

7/112003 NA 
7/25/2003 514 

7/1/2003 NA 
7/25/2003 500 

l'PH~O.RQ.: · 
7/1/2003 NA 
7/25/2003 1,543 

AVERAGE. 

Notes: 

ug/1 - micrograms per liter 

TPH - Total petroleum hydrocarbon 

ORO - Diesel range organic 

ORO - Gasoline range organic 

ORO - Oil range organic 

Bold indicates a detection 

NA - Not analyzed 

. Overall 
Area 

Av.er3ge 

(ug/1) · ... 

T:~H~DRO; 

MACTEC 
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SampleiD 

. -
B2SlW 
B2S2W 

Average Concentration -
Only Samples With 

VOC Detections 

Notes: 

ug/1- micrograms per liter 

VOCs- Volatile Organic Compounds 

NA - Not Analyzed 

September 2004 

• 
Table 4G-7(a) 

Groundwater Constituents Average Concentrations for VOCs iri Sub-area 3G: Retained Area 

oem2 rae ' UIS, ISSOUn B • T t 1 St. Lo • M. • 

VGCS. (ugll) 
.,-.. 
~ 

~ ~ 
~ ~ 

= ~- E-4 
j;l;1 

r;i;1 j;l;1 

N 0 ~ ' Q 
.• z z ~- ~ g li! 
; j;l;1 ~ ·- ~ 0 ~ = = ~ :E· -~ ... ...:1 

~ ~ 
j.J = ~ ...... 

:· -~ E.:. ~ ' ·.·. ~ 0 ~ ' 
:~. ts ~ = ~- ffi ~ ::3 
~-' 

..:I i ~. = z : ~ : 
' : =s· j;l;1 

i 
j;l;1 -~ ~l 

•J;;i;l 

~ ~ 
z -~-

~- g ~ 
>. 

~ -. · .. li! = 0 ' ~- ~-0 ...:1 Fe 
: -~ e-;c !E 

-~ : = i ··.i ... • j;l;1 z 1:\.i ., E"4 

~-
F-1 c:l.c ~ . It). 0 -~ 

~- -~ 
~ 

«"!. . :f.· t) 
~- ~ ... :· 

<· : 
·, ~ Cl.l ·--~. z z -. ......... -.-.· ·. ' 

NA NA NA 2.5 2.5 NA NA NA 14.6 NA NA NA 
5.5 3.1 34 965 . 125.5 2.1 36 10 58.6 2.3 18 3.7 

5.5 3.1 34 483.75 64 2.1 36 10 36.6 2:3 18 3.7 

• 

~ 
~-
...:1 ~ 
0 -< ~ ~-
...::1· l ~ :>c f' . 

§ 
j:l.j 

0 ~ ~ ~-
~ 
0 ~ 1";1;":1 

~ j.J 

.~--r:n - Q .0 -~ ~-. .. ~· .. 

NA NA 2.5 2.5 
22 3.3 496 349 

22 3.3 249.25 175.75 

MACTEC 
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Table 4G-7(b) 
Groundwater Constituents Average Concentrations 

for TPHs in Sub-area 3G: Retained Area 
B 0 T t 1 St. L 0 Mo oem2 rae ' OUIS, ISSOUrl 

/ .. 
Constituent 'B2S2W 
Fraction by B2S2W 

• 2004· 
Sample Event 

.' 

TPH·:P~O .. 

7/1/2003 NA NA 
7/24/2003 3,360 NA 
4/30/2004 NA 640 
~.VEMGE:.·· 

.' ':.3 .• 360 . ~ '' . '949:. : 
TPUoG\tO. 
7/112003 NA 
7/24/2003 6,680 
~/30/2004 NA 
IA.YERA.~:E; (5~§8:0 ' '~ 
TPH;;QRO 
7/1/2003 NA 
7/24/2003 3,780 
4/30/2004 NA 
A:V$RAGE .. '• ,., :.3~7:8().'. : 

Notes: 
ug/1- micrograms per liter 

TPH • Total petroleum hydrocarbon 

ORO • Diesel range organic 
ORO • Gasoline range organic 

ORO • Oil range organic 

Bold indicates a detection 

NA • Not analyzed 

NA 
NA 

3,400 
:. ;~,··~PO: .. 

NA 
NA 

2,30C 
" .:-2';3_®,_': 

uverau 
Area 

Average 
(ug/1) 

, T:Jlli·D.RO: 

.. Z;®O_ 
:TPH-G:Q:O. 

..> 5~Q40. ' 
·TPn~oxo: 

:,;;: ,3.;0'40 

MACTEC 
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Table 4H-7(a) 
Groundwater Constituents Average Concentrations for VOCs 

in Sub-area 3H: Retained Area 
B . T t 1 St. L is M' oemg rae ' ou ' ISSOUrl · 

Saillpl~ID 

-
B4E3W 
BSMW-22W 

Average Concentration • 
Only Samples With 

VOC Detections 

Notes: 

ug/1- micrograms pet liter 

VOCs- Volatile Organic Compounds 

NA - Not Analyzed 

.. 

~ 
.l";l;l 
N 
·~ 

. ' 

= 0 = 0 '. 

e ' 
'(.) .. 
·Q 
~ _, .. r 
2.5 
3.2 

2.85 

VOCs·(ug/1) 

f;l;l 

.~ r.:l 0 

·~ '$ 
:5 : ~ 
tiJ' ·~· ... 
·Q ·. 

i z 
·0 . ' 

~· .. ~ -· .(J .. .. 
2.1 10 
s 3.9 

3.55 6.95 

' ~ 
0 

. . ..E=c 
2.35 
2.5 

2.43 

MACTEC 
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Table 4H-7(b) 
Groundwater ConstitU,ents Average Concentrations for TPHs in 

Sub-area 3H: Retained Area 
B ' T t 1 St. L ' M' oemg rae ' OUIS, ISSOUr 

Co~tituent 

Fraction by B4El<W · 
·Sample Event 

TPH-DRO 
11/21/2002 3,500 
11/2212002 NA 
6/27/2003 NA 
7/24/2003 NA 
~V~MGE ···- .. .. '' -~.sop 

T:PH-GltO 
11/2212002 
6/27/2003 
7/24/2003 
AV:E~GE. .. 

TpH-ORO 
6/27/2003 
7/24/2003 

AVERAGE 

Notes: 

ugfl - micrograms per liter 

TPH - Total petroleum hydrocarbon 

ORO - Diesel range organic 

ORO - Gasoline range organic 

ORO - Oil range organic 

Bold indicates a detection 

NA - Not analyzed 

NA 
NA 
NA 

NA 
NA 

, .. 

' 
' 

B4E3W : ':B5MW-:22'W. 

NA NA 
NA NA 
NA 520 

3,540 NA 
3..S.~~t :' .. .. :~~0~ ' .. 

NA NA 
NA so 
soo NA 

soo' . .-.5.0' 
.. 

NA so 
37S NA 

.3_7s .. , ,_ ':50:. .. 

· uverau 
Area 

: 
Average 

Jug/1): 
TPH~DRO' 

.~~~2.Q .. 
·TPU·GRO. 

275 
TPH•ORO 

" ... Z1:3 

MACTEC 
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Table 4H-7(c) 

Groundwater Constituents Average Concentrations for Metals in Sub-area 3H: Retained Area 

SampleiD 

: ... .. 

B4E3W 
B5MW-22W 

A ':erage Concentration -
Only Samples With 
Metals Detections 

Notes: 

ug/1 - micrograms per liter 

NA- Not Analyzed 

Bold indicates a detection 

Boeine Tract 1, St. Louis, Missouri 

Metals (ug/1) 

" 

w 
:5 U) 

:l 
w 

(;) 
:!: :E a: z 

z w < 
w :J 0 £L 0 CJ 
U) a: a: Q, < z 
a: < ::I: a w < 
<- . '· ID .0 (.) ..... :!:,, .. 

NA NA NA NA 22 NA 
80 1910 14 17 68 8860 

80 1,910 14 17 45 8,860 

>.-. a: 
:J ..J 
<:J w 
a: ~ 0 
w ; 

(.) z 
:!:, . ; z N 

NA NA NA 
0.5 23 378 

0.50 23 378 

• 

MACTEC 
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Table 4H·7(d) 
Groundwater Constituents Average 

Concentrations for PAHs 
in Sub-area 3H: Retained Area 

B ' T t 1 St. L ' Mis i oemg rae ' OUJS, sour 

PAHs 
. {ug/1) 

SainplelD ~ 
!a 
·~· 
·< 

'. 

~ '· 
Ci;;) 

.. < 
·, 

BSMW-22W 7.8 
Average Concentration • 

Only Samples With 
PAH Detections 

Notes: 
. ugfl- micrograms per liter 

PAH- Polynuclear aromatic hydrocarbon 

NA - Not Analyzed 
Bold indicates a detection 

7.8 

MACTEC 
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Table 4A-8(a) 

Soil Constituents of Concern Summary for Non-Residen~al Worker for Sub-area 3A: Retained Area 

oem2 ract ' t. UIS, ISSOUn B" • T 1 S Lo . M. . 

ilatio of Max Concentration 

Constituents of Concern #of Sa~Qples #of Detects 
Detected to Max Detected Average Background 

Average 

!volatile Organic Co.ntpounds (VOCs) 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
!Benzene 
!Ethyl benzene 
Isopropyl benzene 
m.p-Xylene 
Methylene chloride 
p-lsopropyltoluene 
'l'_oluene 
Xylenes, Total 
:Polyituciear .AromatiC" ll¥ciroca6oils, (PAHs) .. 

None 
Totai.Retroieum.H:Vci~rb"ous.CfPHl 
ifPHDRO 
TPHGRO 
~PH ORO 
'totalMeU~IS .. 

,_. 

.. .. 

~d 

Notes: 

uglkg - micrograms per kilogram 

DRO - Diesel range·organic 

GRO - Gasoline range organic 

September 2004 

I 

2 
2 
2 
2 
2 
2 
2 
2 
2 
1 

1 

2 
1 
2 

1 

Con~ptratio!l 
.. 

1 
1 
1 
2 
1 
1 
1 
1 

"2 
1 . . 

. ~ .. 

0 
... ··-.· 

.. ·.·- · .... ... . ·. ----
1 
0 
0 

.. 
1 .I 

ORO - Oil range organic 

NA: Not available 

I'!D - Not detected 

1.91 
1.97 
1.82 
1.53 
1.84 
1.83 
1.37 
1.96 
1.79 
1.00 

·. .· .. 
N/A 

. . 
,:Mo, 

1.00 
N/A 
N/A 

1.00 

(uglkg) (uglkg) (ug/kg) 

.•. 

51 27 NA 
192 97 NA 
18 10 NA 
10 6.5 NA 
29 16 NA 
27 15 NA 
5.4 4.0 NA 
116 59. NA 
26 15 NA 
6.7 6.7 NA 

. . 
..... . . . 

ND N/A N/A 
. .. .. ,. · .. • . 
. .. .. ··- .. ,_ . . .... .. .. :·..:- ·-··--· 

24,000 24,000 NA 
ND N/A NA 
ND 2,500 NA 

. ' 
. · . 

. --~ .". . 

I 8,690 8,690 21,800 

N/ A - Not applicable 

Max Detected - Maximum value of detected concentrations 

• 
Max Detected 

Exceeds 

Ba«;~round 

N/A 
.N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

. . 

N/A 
,.·:· 

... : .:· .. .. 
N/A 
N/A 
N/A 

, . 
. ..... 

N 

MACTEC 
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Table 4A-8(b) 

Soil Constituents of Concern Summary for Construction Worker for Sub-area 3A: Retained Area 

Constituents of Concern #ofSamples 

~olatil~ O~c Compouii.dS (VOC~. 
1,2,4-Trimethylbenzene 9 

1,3,5-Trimethylbenzene 9 

Benzene 10 

Ethyl benzene 10 

lsopropylbenzene 9 

IJt.jJ-Xylene 9 

Methylene chloride · 9 

n-Propylbenzene 9 

IP:lsopropyltoluene 9 

sec-Butylbenzene 9 

froluene 10 

iXylenes, Total 5 

IPbiYJiucie8r Aromadc.HydrocaboiJ:s.(PAHS) ; 
. • 

None I 
rtotai·PetroleuiD.H:Ydrocariions ('[P.ll)' ·. 

rrPHDRO 
rrPHGRO 
ifPHORO 
Tot81 Meta& 
Arsenic 
Barium 
rhromium 
Lead 
Mercury 

Notes: 

uglkg • micrograms per kilogram 

DRO- Diesel range organic 

GRO - Gasoline range organic 

September 2004 

.. 

3 
·:· 

.. ' ~-. .: 

9 
5 
9 . . 

.. 
1 
1 
1 
5 
1 

12 ract •· t. DIS, un Boein T 1 S Lo . Misso • 

R,adoofMax Concentradon 

Detected to 
M~Detected Average Background 

#of Detects 
Average 

Co11cm.tnition 
(uglkg) ' 

(uglkg) (uglkg) 

1 4.70 51 11 NA 

1 6.19 192 31 NA. 

3 5.03 186 37 NA 

3 8.69 91 10 NA · 

3 4.31 80 19 NA 

3 2.39 27 11 ~A 

4 3.84 29 7.5 NA 

2 5.68 110 19 NA 

2 5.58 116 21 NA 

3 3.48 91 26 NA 

5 3.18 26 8.2 NA 

3 3.26 64 . 20 NA 
... .. 

.. . .. ... 

0 N/A I NO .N/A I N/A 
.. . .. i. . ... ' . . ~ 

.. ··· .. -·-;. :'.· 
.. .. , .. , ~ ' ·• I ... .. •.• .. ... 

2 2.00 24,000 12,003 NA 

2 1.03 7,000 6,770 NA 

0 N/A NO 2,714 NA 
. '. .. .. ,~ .. . . .. 

.. . . . ... ~ . .. 

1 1.00 2,000 2,000 9,200 

1 1.00 110,000 110,000 725,000 

1 1.00 13,000 13,000 58,000 

5 1.23 11,200 9,094. 21,800 

1 1 94 94 39 

N/A- Not applicable ORO- Oil range organic 

NA: Not available Max De!eeted - Maximum value of de!eeted concenlrations 

ND - Not de~eeted 

• 
Max Detected 

Exceeds 

~iickgrouml 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

. . 

N/A .. . .. 

N/A 
N/A 
N/A 

< .. 
. . 

N 
N 
N 
N 
y 

MACTEC 
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Table 4B-8(a) 

Soil Constituents of Concern Summary for Non-Residential Worker for Sub-area 3B: Retained Area 

Constituents of Concern 

IY_olatile Or2anic ComPOunds (VOCs) 
Acetone 
~enzene 

~arbon Disulfide 
Ethyl benzene 
Isopropyl benzene 
n-:Propylbenzene 
sec-B u!Jlbenzene 
[_oluene 
IXylenes, Total 
h.'o.tai P~t~Iedin:Hydr6carbons (TPli) 

ifPHDRO 
jrPHGRO 
ji'PHORO 
Total Metais 

... 

!Lead 

Notes: 

ug/kg- micrograms per kilogram 

ORO - Diesel range organic 

GRO - Gasoline range organic 

September 2004 

#of Samples 

1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 

' 

1 

oem2 ract L, t. UIS, ISSOUn B" T lSLo"M" 

RatloofMax Coneentnition 

#of Detects 
Detected to 

Max Detected Average lJackgtound 
Average 

Concep,tration 
(uglkg) (uglkg) (uglkg) 

.. 
. . 

1 1.00 19 19 NA 

1 1.95 107 55 NA 

1 1.00 3.0 3.0 NA 

1 1.82 26 14 NA. 

1 1.00 4.0 4.0 NA 

1 1.00 2.9 2.9 NA 

1 1.00 5.7 5.7 NA 

1 1.55 8.6 5.6 NA 

1 1.00 58 58 NA 
... 

0 N/A ND 2,081 NA 

1 1.00 29,200 29,200 NA 

0 N/A ND 3,121 NA 
. c. ... "· >'• ··--

.. . . .. .. . . 

1 1.00 14,600 14,600 21,800 

. N/A- Not applicable ORO - Oil range organic 

NA: Not available Max Detected - Maximum value of detected concentrations 

ND - Not detected 

• 
Max Detected 

Exceeds 

Background 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
.. 
N/A 
N/A 
N/A ..... 

. . . . .· . 

N 

MACTEC 
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Table 4B-8(b) 

Soil Constituents of Concern Summary for Construction Worker for Sub-area 38: Retained Area 

Constituents of Concern 

Volatil~ O~anic Compounds (VOCs) 
Acetone 
Benzene 
~arbon Disulfide 
IEthylbenzene 
Isopropyl benzene 
n-Propylbenzene 
sec-Butylbenzene 
Toluene 
Xylenes, Total 
T~tal.Pettoleum Hydrocarbons (TPH). 
T_pHDRO 
~HGRO 

'f!'HORO 
Total M:etais. 
~d 

Notes: 

uglkg - micrograms per kilogram 

DRO - Diesel range organic 

ORO - Gasoline range organic 

September 2004 

#of Samples 

2 
3 
2 
3 
2 
2 
2 
3 
3 

. ':·. 

3 
3 
3 .. ..... _. 

. . 

2 

oemg rae .,_ UIS, ISSOUn B • T t 1 St. Lo . M" . 

RatioofMax 

#of Detects 
Detected to 

Average 
Concentration 

1 1.31 
3 2.82 
l 0.75 
2 . 3.46 
1· 1.23 
1 1.07 
2 1.26 
3 2.85 
3 2.59 
.. 

.. 
1 2.60 
3 2.65 
0 N/A 

2 1.18 

ORO - Oil range organic 

NA: Not available 

ND - Not detected 

Concimtration 

Max Detected Average Background 

(uglk$) (uglkg) (uglkg) 

19 15 NA 

1,170 414 NA 
3.0 4.0 NA 

110 32 NA 

4.0 3.3 NA 
2.9 2.7 NA· 

10 7.7 NA 

398 140 NA. 

731 282 NA 
.-.· 

. • . .. 

29.960 11,514 NA 
311,000 117,333 NA 

ND 2,930 NA 
.. . . ., . 

.... 
14,600 12,400 21,800 

N/ A - Not applicable 

Max Detected - Maximum value of detected concentrations 

• 
.. 

Max Detected 
Exceeds 

B~ckground 

N/A 
N/A 
N/A 

-N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 

.• 

N 

MACTEC 
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Table 4C-8(a) 

Soil Constituents of Concern Summacy for Non-Residential Worker for Sub-area 3C: Retained Area 

Constituents of Concern 

rtotal Petroieinn Hy,drocarbons ('I'PH) 
ifPHDRO 
ifPHGRO 
ifPHORO 

Notes: 

uglkg- micrograms per kilogram 

DRO - Diesel range organic 

ORO - Gasoline range organic 

September 2004 

#of Samples 

4 
4 
4 

oemg rae ' ws, ISSOUn B • T t 1 St. Lo • M. 

RatioofMax 

#of Detects 
Detected to 

Average 
C~ncentratio_n 

0 N/A 
0 N/A 
0 N/A 

ORO - Oil range organic 

NA: Not available 

ND - Not detected 

concentrati!ln 

Max Detected Average Background 

(uglkg) (uglkg) (uglkg) 

ND N/A NA 
ND N/A NA 
ND N/A. NA 

N/A- Not applicable 

Max Detected - Maximum value of detected concentrations 

• 
' Max Detected 

Exceeds 
Bac;:kgrolJ.Bd 

N/A 
N/A 
N/A 

MACTEC 
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Table 4C-8(b) 

Soil Constituents of Concern Sununary for Construction Worker for Sub-area 3C: Retained Area 

Constituents of Concern 

Volatile 0("2anic CompmmdS (V0€5) . 

~cetone 
Benzene 
Isopropyl benzene 
Methyl ter-butyl ether 
Methylene chloride 
n-Butylbenzene 
n-Propylbenzene 
sec-B utylbenzene 
tert-Butylbenzene 
Toluene 
Xylenes, Total 
rrotai Petroleumliyd~:QC:arbons (T~H) . 
[I'PHDRO 
[I'PHGRO 
ifPHORO 
rt'otal Metais 

... 

Lead 

Notes: 

uglkg - micrograms per kilogram 

ORO - Diesel rang~ organic 

ORO - Gasoline range organic 

September 2004 

oemg rae 
' 

DIS, assoun B . T t 1 St. Lo . M" . 

RatioofMax 

# ofSamples #of Detects 
Detected to 
·Average 

. Con,centratjon 

5 ' 2 1.38 
13 4 3.72 
5 1 2.71 
13 2 2.10 
5 1 0.25 
5 2 2.63 
5 1 2.83 
5 2 2.61 
5 1 2.12 
13 6 3.81 
13 5 1.98 . ,. 

. . ·' 

13 6 3.12 
13 6 3.25 
12 3 1.23 

. . . . .. .. . 

5 5 

ORO - Oil range organic 

NA: Not available 

NO- Not detected 

1.14 

... 
Concentration 

Max Detected Average Background. 
(uglkg) (uglkg) (ugfkg) 

.. 
.. 

44 32 NA 
293 79 NA 
47 17 NA 
30 14 NA 
5.4 22 NA 
59 22 NA 
84 30 NA 
62 24 NA 
12 5.7 NA 

2,500 656 NA 
513 259' NA 

. . . . 
•·. . .. , .. . .. ... 

972,000 311,290 NA 
154,000 47,350 NA 
41,000 33,290 NA 

... -·· .. .... .. 
. . 

12,000 10,540 21,800 

N/A- Not applicable 

Mal' Detected - Maximum value of detected concentrations 

• 
1\fax. Detected 

Exceeds 
Background 

,. 

N/A. 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

. .. 
N/A 
N/A 
N/A 

.. 
.. 

N 

MACTEC 
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September 2004 

Tab.( a) 
Soil Constituents of Concern Summary for Non entia! Worker for Sub-area 3D: Retained Area 

Constituents of Concern ##of Samples 

Volatile 01'28Dlc.Compounds (VOCs) 

1,2,4-Trimethvlbenzenc 8 
1,3,5-Trimeth_}'lbcnzenc 7 
Benzene 7 
Chloroethanc 7 

I benzene 7 
m.P-Xvlene 7 
n-Butylbenzenc 7 
n-Proovlbenz.ene 7 
o-Xylene 7 
p-lsopropyltoluene 7 
~-Butylbcnzene 7 
~-Butylbcnzene 7 
irctrachlorocthene 8 
iXvicnes, Total 4 
~orvD.iiclear A'niinaticHi!lrOiabon5 (PA.m) . 
None I 
irotalPefioolewn HvllrOairbous_<TI'ID .. 
IIPHDRO 
1PHGRO 
1PHORO 
ToiafMetaJS·: · .. 

Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 
~lcium 
:hromium 
Plbalt 
:opper 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
iThallium 
~c 

Notes: 

uglkg - nicrograms per kilogram 

ORO- Diesel range organic 

GRO- Gasoline range organic 

-· 

2 
.. 

6 
3 
6 

.. 

1 
4 
4 
3 
4 
1 
4 
I 
3 
1 
4 
2 
4 
3 
I 
4 
4 
1 
3 
3 

Boelll2 Tract 1, L •• un . s Louis Mlsso • 

RatioofMax Concentration 

Detected to 
Max Detected Average Background ##of Detects 

Av~e 
Concentration 

(uglkg) (uglkg) (uglkg) 

· ... 
1 3.00 47,000 15,668 NA 

I 1.97 36 18 NA 

I 1.95 21 11 NA 

1 1.86 6.7 3.6 NA 

I 1.97 31 16 NA 
1 1.98 41 21 NA 

I 1.93 14 7.3 NA 
. I 1.97 30 .IS NA 

I 1.92 12 6.3 NA 

1 1.97 36 18 NA 

1 1.99 127 64 NA 

1 1.97 35 18 NA 

1 0.26 1.4 5.3 NA 

1 1.00 12 12 NA 
.. ; :·:··.~--~1. ~:v, ';'·':,· •. ~-

. . ·-

I 0 I NIA I ND I NIA 1 N/A 

.. : .. ,. .. ~ :':.· ' 1,:: . :~'·: .. ~ . :::.~:. ~ : ... · . .. .. • . . . · .... 

2 1.90 47,000 24,710 NA 

0 NIA ND 500 NA 
1 1.55 8,720 5,610 NA 

.. :-: ... :-·~ -~_-!:-~·-.:·~~~ -~-""'; ' . ; . -., . • r. • - . ~~ ,. • •• . .. 

1 1.00 8,300000 8,300,000 41,000,000 

4 2.60 25,200 9,700 9,200 

4 1.15 120,000 104,550 725,000 

3 1.72 806 470 800 

1 2.62 1,080 412 <1,000 

1 1.00 23,700,000 . 23,700,000 3,300,000 

4 1.96 30,900 15,800 58,000-

1 1.00 6,940 6,940 ·10,000 

3 1.20 16,000 13,317 13,000 

1 1.00 18,200,000 18,200,000 21,000,000 

4 1.86 20,100 10,833 21,800 

2 1.80 740,000 410,333 740,000 

I 0.94 33.8 36 39 

1 1.57 19,200 12,247 14,000 

1 1.00 1,230,000 1,230,000 14,000,000 

1 2.23 5,200 2,336 260 

1 1.70 469 275 <700 

1 1.00 128,000 128,000 5,300,000 

1 2.15 12,800 5,967 <100 

2 2.34 93,300 39,892 49,000 

NIA- Not applicable ORO- Oil range organic 

NA: Not available Max De!ected- Maximum value of detected concentrations 

NO • Not detected 

•• 
Max Detected 

Exceeds 
BacWound 

NIA 
NIA 
NIA 
N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
NIA .. .. . . .. 
N/A 

··-- . .. 
N/A 
NIA 
NIA 

.. 

N 
y 

N 
y 
y 
y 

N 
N 
y 

N 
N 
N 
N 
y 

N 
y 

N 
N 
y 
y 
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September 2004 

Ta'~) 
Soil Constituents or Concem Summary far~~ Worker for Sub-area 3D: Retained Area 

Coastltueuts or Concern ~tor Samples 

IV olatHe Ornnic s(VOCS) 
1.2.4-Trimelhylbenzene 13 
1,3,5-Trimelhylbenzene 12 
!Benzene 12 
Olloroethane 12 

~Yibenzene 12 

!so 12 
tm.p-Xytene 12 
n-Butylbenzenc 12 
n-Propylbenzenc 12 
~Xylene 12 

toluene 12 
isec-Butylbenz.ene 12 
~-Butylbenz.ene 12 
rretrachloroelhene 13 
xytenes. Totat 4 

olynuclear A.romatlc Hivdrocibims (PAllS) 
BMZO(a)pyrene 

Tolal Petrolelim 'Hydi:ocarbODS (TI'H). 

TPHDRO 
TPHGRO 
T!'_HORO 
TOtal Met:ils 
Aluminum 
Arsenic 
Barium 
Beryllium 
!Cadmium 
!Calcium 
Olromium 

~ 
K:OilllCr 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
rrhallium 
IZinc 

Noles: 

uzlk8. ~ pakilop'om 

ORO· Diad nngccrzanic 

ORO - Gasoliac range orgaaic 

I 4 
" 

J 9 
I 5 
I 7 

1 
8 
8 
3 
8 
1 
8 
1 
3 
1 
8 
3 
8 
3 
I 
8 
8 
I 
3 
3 

Boeing Tract 1 St.- Lo 

Ratio of Max 

It or Detects 
Detected to 

Average 
Concentration 

I 0.50 
2 2.56 
I 3.43 
I 2.63 
I 3.57 
2 3.60 
2 2.02 
2 3.37 
I 3.58 
1 3.10 
2 3.51 
I 3.89' 
2 2.68 
2 ·0.47 
I 1.00 

I 1 I 1.00 

I 2 I 1.90 

I 0 I N/A 

I 1 I 1.55 

I .1.00 
7 3.45 
8 1.31 
3 1.72 
1 4.02 
I 1.00 
8 2.27 
I 1.00 
3 1.20 
I 1.00 
8 2.23 
3 1.80 
2 1.33 
3 1.57 
1 1.00 
I 4.02 
I 2.34 
I 1.00 
1 2.15 
2 2.34 

ORO • Oil nnsc crzanic 

NA: Noc aYIIilable 

NO. Noc dclcaod 

lis, Missouri 
COnCentration 

MaxDeteded Average Background 

(~) (~) (~) 

4,700 9,401 NA 
66 26 NA 
21 6.1 NA 
6.7 2.6 NA 

29 8.1 NA 

292 81 NA 
43 21 NA 
80 24 NA 
30 8.4 NA 
12 3.9 NA 

268 76 NA 
127 33 NA 
73 27 NA 
1.9 4.1 NA 
12 12 NA 

.. . ' ·-.' .. , ' 
I 85 I 85 I NA 

" '" 

I 47,000 I 24770 I NA 

I ND I soo I NA 

I 8720 I 5,610 I NA 

8,300,000 8,300,000 41,000,000 
39,000 11;294 9,200 
120,000 91,275 725,000 

806 470 800 
1080 269 <1,000 

23,700,000 23,700,000 3,300,000 

30,900 13,625 58,000 
6,940 6,940 10,000 

16,000 13,317 13,000 

18,200,000 18,200,000 21,000,000 

20,100 9,016 21,800 

740,000 410,333 740,000 

33.8 2S 39 
19,200 12,247 14,000 

1.230,000 1,230,000 14,000,000 

5,200 1,293 260 

469 200 <700 
128,000 128,000 5,300,000 

12,800 5,%7 <100 
93,300 39,892 49,000 

NIA • Noc owJiable 
Max Odcctcd • Maxi...., Ylluc of dclectcd CXliiCCIIInlioR 

• 
Max Detected 

Exceeds 
BJ~ckg~. 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 

N/A 
N/A 
N/A 

N 
y 
N 
y 
y 
y 
N 
N 
y 

N 
N 
N 
N 
y 

N 
y 

N 
N 
y 
y 
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Table 4E-8(a) 

Soil Constituents of Concern Summary for Non-Residential Worker for Sub~area 3E: Retained Area 

Constituents of Concern 

Volatile Organic Compounds (VOC$) 

Acetone 
Benzene 
Ethyl benzene 
Isopropyl benzene 
Methyl ter-butyl ether 
Methylene chloride 

~hthalene 
n-ButyJbenzene 
n-Propylbenzene 
sec-Butyl benzene 
rroluene 
pcylenes. Total 

Totitt:Petroleum H_y,dtoearoons~(Tlli) .. 
TPHDRO 
TPHGRO 
TPHORO 
Total, Metals 

~d 

Notes: 

uglkg- micrograms per kilogram 

ORO - Diesel range organic 

GRO - Gasoline range organic 

September 2004 

#of Samples 

2 
4 
4 
3 
3 
3 
3 
3 
3 
3 
4 
3 

2 
2 
2 

1 

oemg rae ' 
UIS, ISSOUn B . T t 1 St. Lo • M. • 

Ratio of Max 

#ofDeteds 
Detected to 

Average 

Co~centration 

2 1.42 
3 1.90 
4 1.66 
2 1.04 
1 0.15 
1 0.48 
1 0.75 
2 1.27 
2 1.04 
2 1.37 
3 1.91 
3 1.62 

. -. .. .. 

0 N/A 
2 1.81 
0 N/A 

. • ... 
1 I 1.00 

ORO- Oil range organic 

NA: Not available 

ND - Not detected 

-· 

I 

Conceriti'ation 

J\fax Detected Average Background 

(uglkg) (uglkg) (uglkg) 

80 57 NA 

1.340 704 NA 

307 185 NA 

29 28 NA 

20 134 NA 

16 33 NA· 

15 20 NA 

91 72 NA 

120 115 NA 

43 32 NA 

719 377 NA 

586 ~62 NA 
. . . .. 

-·· . '-

ND 2,312 NA 

496.000 274.550 NA 

ND 2,844 NA 
. -

... ... 

8,100 8,100 21.800 

NIA- Not applicable 

Max Detected - Maximum value of detected concentrations 

• 
Max Detected 

Exceeds 

]lackgf9.~d 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

.. .. ···- . -
N/A 
N/A 
N/A 

N 

MACTEC 
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Table 4E-8(b) 

Soil Constituents of Concern Summary for Construction Worker for Sub-area 3E: Retained Area 

Constituents of Concern #of Samples 

!volatile Organic Compounds (VOCs) . 
Acetone 2 

!Benzene 4 

!Ethyl benzene 4' 

Isopropyl benzene 3 
~ethyl ter-butyl ether 3 

Methylene chloride 3 
Naphthalene 3 
n-ButyJbenzene 3 
n-Propylbenzene 3 
sec-Butylbenzene 3 

lroluene 4 

Dcylenes, Total 3 

rtotaiJ~eti:Oiellin Hydnrearbons. (I'PH). _ ... . . ·•. .. 
lfPHDRO 
lfPHGRO 
TPHORO 
tota:rMetais 
Lead 

Notes: 

uglkg - micrograms per kilogram 

ORO - Diesel range organic 

GRO - Gasoline range organic 

September 2004 

2 
2 
2 
. 
1 

oemg ract ' t. UIS, ISSOUn B . T 1 S Lo • M" . 

~tioofMax 

#of Detects 
·Detected to 

Average 

<;:oncentratio~ 

2 1.42 
3 1.90. 
4 1.66 
2 1.04 
1 0.15 
1 0.48 
1 0.75 
2 1.27 
2 1.04 
2 1.37 
3 1.91 
3 1.62 

... .. ·- . ' . 

0 N/A 
2 1.81 
0 N/A 

.... 
.. ·.• 

1 1.00 

ORO - Oil range organic 

NA: Not available 

NO - Not detected 

Concentration 

Max Detected· Average Ba~kgroimd 

(ugfkg) (uglkg} (uglkg) 

80 57 NA 

1,340 704 NA 

307 185 NA 

29 28 NA 

20 134 NA 

16 33 NA 

15 20 NA 

91 72 NA 

120 115 NA 

43 32 NA 

719 377 NA 

586 362 NA 
.. ·-.: ... .. 

. •;'. ·~' -~' .. : .. • .. ;. .. ,I_ • . • ... 

ND 2,312 NA 

496,000 274,550 NA 

ND 2,844 NA 
.......... 

. . : .' . ~ : .. · .. 
8,100 8,100 21,800 

N/ A - Not applicable 

Max Detected- Maximum value of detected concentrations 

• 
Max Detected 

Exceects 
Backgr_ound 

. ... ' 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

;•, 

N/A 
N/A 
N/A 

N 

MACTEC 
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Table 4F-8(a) 

Soil Constituents of Concern Summary for Non-Residential Worker for Sub-area 3F: Retained Area 

Constituents of Concern 

Volatile OrganicComP.ounds (VOCsl 

None 
Total Petroleum Ilydt:~rbons (TPil) 

TPHDRO 
~PHGRO 
ITPHORO 

Notes: 

uglkg - micrograms per kilogram 

DRO- Diesel range organic 

GRO -Gasoline range organic 

September 2004 

oemg ract ' 
UJS, assoun 8 . T 1 St. Lo • M. . 

RatioofMax 

#of Sample$ ··#of Detects 
Detected to 

Average 

Concentration 

1 0 N/A 

.. -'•·· 

2 
2 
2 

0 
0 
0 

ORO- Oil range.organic 

NA: Not available 

ND - Not detected 

N/A 
N/A 
N/A 

COncentration 

Max Detected Average B~ckgrourtd 

(uglkg) (ugikg) (uglkg) 

ND N/A NA 

ND N/A NA 

ND N/A NA 

ND N/A NA 

- Nl A - Not applicable 

Max Detected - Maximum value of detected concentrations 

• 
· Max Detected 

. Exceeds 
Bacltgro~d 

N/A 

... 
N/A 
N/A 
N/A 

MACTEC 
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Table 4F-8(b) 

Soil Constituents of Concern Summary for Construction Worker for Sub-area 3F: Retained Area 

Boeing Tract 1, St. Louis, Missouri 

Constituents oN~olicem 

. . 

Vohitlle Organic Com~mi~J"V(l¢8) . 
~one 
rrotai Petl"Qieuin HydrocarooriS;<TPH)· .. 
lfPHDRO 
TPHGRO 
TPHORO 
f~6il.:M~ta1s 
Lead 

Notes: 

ugfkg - micrograms per kilogram 

ORO - Diesel range organic 

ORO - Gasoline range organic 

September 2004 

I 

#ofSamples 

2 

2 
.2 
2 

2 I 

Ratio of Max . .. Concentration. · 

#of Detects 
Detected to 

Average . 

~()ilce~tra#o.n . 

0 N/A 

0 N/A 
0 N/A 
0 N/A 

2 I 1.17 

ORO - Oil range organic 

NA: Not available 

NO - Not detected 

Max~~ Average . Background 

(~ 
• ;J":_ ... 

(lig/kg) (ugllcg) 

. .. -; 

ND N/A NA 
... .. ... 

ND N/A NA 
.ND N/A 'NA 
ND N/A NA 

. . -.~~·::,·;··.~·~-~ ~~-:··i ..,._ .. 
. :l•' .••.• 

. 8,780 I 7,485 21,800 

N/A- Not applicable 

Max Detected - Maximum value of detected concentrations 

• 
· ·Max J)¢t«!Cted . 

EXceeds 
B3,~~r~tmfJ. 

N/A 

N/A 
N/A 
N/A 

N 

MACTEC 
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Table 4G-8(a) 

Soil Constituents of Concern Sununary for Non-Residential Worker for Sub-area 3G: Retained Area 

Constituents of Concern 

!Yol~tile O.r2anic Compc;uncfs (VOCs). 
1 ,2,4-Trimethylbenzene 
1 ,3,5-Trimethylbenzene 
Acetone 
Benzene 
Ethylbenzene 
m.p-Xylene .. 

~ethyl ter-butyl ether 
!Naphthalene 
~-Xylene 

p-lsopropyltoluene 
Toluene 
Xylenes, Total 
TotafPettoleum_Hydiocarbons <TPm·. 
TPHDRO 
TPHGRO 
ITPHORO 
Total· Metals. 
!Lead 

Notes: 

uglkg - micrograms per kilogram 

DRO - Diesel range organic 

GRO - Gasoline range organic 

September 2004 

oem~ ract ' t. DIS, JSSOun B • T 1 S Lo . M" • 

RatioofMax 

#of Samples #of Detects 
Detected to 

Average 

·_. -

2 
2 
2 
5 
5 
2 
3 
2 
2 
2 
5 
3 . . 

··-. 

2 
·2 
2 . . 

' - -

2· 

Concen~ticlD 

2 
1 
2 
4 
4 
2 
2 
1 
2 
1 
4 
2 

' . 
'' 

1 
1 
1 

-.·. ·.·: 

·2 

ORO - Oil range organic 

NA: Not available 

ND - Not detected 

1.43 
1.04 
1.00 
1.71 
1.19 
1.43 
0.48 
0.69 
1.34 
1.25 
1.33 
1.01 

.. 

1.00 
1.00 
1.00 

1.15 

Concentration 

Max Detected Average Ba~kground 

(uglkg) (uglkg) (uglkg) 

1,200 840 NA 

340 326 NA 

820 820 NA 

939 548 NA 
1,200 1,010 NA 

: 3,800 2,650 NA 
180 378 NA 
330 478 NA 

2,000 1,490 NA 
520 416 NA 

7,600 5,700 NA 
3,600 .3,550 NA 

.. .. 
. .. . , . ·- ·-· .. .. ' .. 

85,750 85,750 NA 
3,280 3,280 NA 

1,470,000 1,470,000 .NA 
. . 

13,400 11,655 21,800 

N/ A - Not applicable 

Max Detected - Maximum value of detected concentrations 

• 
Max Detected 

Exceeds 

B~ckgr~~d 

N/A 
N/A 
N/A 
N/A 
N/A 
N!A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
.. ·-

~- .. .,_ .. 
N/A 
N/A 
N/A 

... 
N 

MACTEC 
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Table 4G-8(b) 

Soil Constituents of Concern Summary for Construction Worker for Sub-area 3G: Retained Area 

Constituents of Concern 

Volatile Ore~nic C~mpo.~ds (VOCs) 
1.2,4-Trimethylbenzene 
1.3.5-Trimethylbenzene 
Acetone 
Benzene 
!Ethylbenzene 
m.p-Xylene 
~ethyl ter-butyl ether 
~hthalene 
o-Xylene 
p-Isopropyltoluene 
Toluene 
Xylenes, Total 
total P«itfoleliin Hydi.:o<:arbons. (TPii) ·. 
TPHDRO 
tfPHGRO 
ri"PHORO 
rtotat.Me~. 
Lead 

Notes: 

uglkg - micrograms per kilogram 

DRO - Diesel range organic 

GRO - Gasoline range organic 

September 2004 

. #of Samples 

2 
2 
2 
5 
5 
2 
3 
2 
2 
2 
5 
3 

.. 

2 
2 
2 

2 

oemg rae 
' 

UIS,· ISSOUn B . T t 1 St. Lo . M. . 

RatioofMax Conceaitratiol1 

#of Detects 
Detected to 

M~_Qe~ed Average Background 
Average 

. Conc~ntratiQn . 
(uglkg). (uglkg) (ug/kg) 

2 1.43 1.200 840 NA 

1 1.04 340 326 NA 

2 1.00 820 820 NA 

4 1.71 939 548 NA 

4 1.19 1.200 1.010 NA 

2 1.43 3.800 2.650 NA 

2 0.48 180 378 NA 

1 0.69 330 478 NA 

2 1.34 2.000 1.490 NA 

1 1.25 520. 416 NA 

4 1.33 7.600 5.700 NA 

2 1.01 3.600 3.550 NA 
.. . ' ... ~ 

.. - .·. ., .... - .. .. 

1 LOO 85.750 85.750 NA 

1 1.00 . 3.280 3.280 NA 

• 1.00 1.470.000 1.470,000 NA 
-. 

.. -· ' . 
2 1.15 13.400 11.655 21.800 

NIA- Not applicable ORO " Oil range organic 

NA: Not available Max Detected - Maximum value of det,ected concentrations 

ND - Not detected 

• 
Max Det.ected 

~ceeds 

~a~kgrou~~ 
-. 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A· 
N/A 
N/A 
N/A 
N/A 
N/A 

. --·· 

N/A 
N/A 
N/A 

. . 
... 

N 

MACTEC 



• • 
Table 4H-8(a) 

Soil Constituents of Concern Summary for Non-Residential Worker for Sub-area 3H: Retained Area 

Constituents of Concern 

total PetroleUJ:it .Hv.dr0c8rboils {Tl».H) 
TI'HDRO 
'fEHGRO 
Tl'HORO 

Notes: 

uglkg - micrograms per kilogram 

ORO - Diesel range organic 

GRO - Gasoline range organic 

September 2004 

#of Samples 

0 
0 
0 

oem2 ract ' t. DIS, ISSOUn o· T tsLo·M· ·. 

RatjoofMax 

#of Detects 
Detected to 

Average 
Con~nt,:a~~g .. 

. ' 

0 N/A 
0 N/A 
0 N/A 

ORO - Oil range organic 

NA: Not available 

NO - Not detected 

Concentration 

Max De~ Average Background 

' (uglkg) (uglkg) (uglkg) 
• . . . 

'·· .. ~ : .. 

ND· N/A NA 
ND N/A NA 
ND N/A NA 

N/ A - Not applicable 

Max Detected - Maximum value of detected concentrations 

• 

' Max riett!tied - . . . 

~eeedS 
IJ~~~Wt~d. 

.· ··- ''· . ' 

N/A 
N/A 
N/A 

MACTEC 



• • 
Table 4H-8(b) 

Soil Constituents of Concern Summary for Construction Worker for Sub-area 3H: Retained Area 

... 

ConstituentS of Concern 

Volatile ofgB,nic.Co~pounds (V0Cs) 
Acetone 
Methyl ethyl ketone (MEK) 

IMethyJene chloride 
IXylenes, Total 
ITotai Petroleum Kydrocaroons (TPil) 

~HDRO 
ifPHGRO 
TPHORO 
Totai:Metals .. .. 

Lead 

Notes: 

uglkg - micrograms per )dlogram 

DRO - Diesel range organic 

GRO - Gasoline range organic 

September 2004 

#of Samples 

1 
1 
1 
3 

3 
2 
1 

1 

OCID2 ract L, t. UJS, ISSOUrJ B . T 1 S Lo • M. • 

l&ti9 of Max Concentration ·. .. 
Detected· to 

#of Detects Max Detected Aver~e Bacrkground 
4-:verage (uglkg) (uglkg) (uglkg) 

.. CQ.,~n~tion 

1 1.00 21 ' 21 NA 

1 1.00 8.8 8.80 NA 

1 1.00 4.5 4.5 NA 

1 1.58 9.4 6.0 NA 
... ., 

- .. . . . .. 

3 1.52 55,000 36,120 NA 

·o N/A ND 375 NA 

0 N/A ND 3,159 NA 

. . •. 
. .... . .. 

1 1.00 8,630 . 8,630 21,800 

N/A- Not applicable ORO - Oil range organic 

NA: Not avaiiable Max Detected - Maximum value of detected concentrations 

ND - Not detected 

• 
Max Detected 

Exceeds 
Bac~rotmd 

N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 

N 

MACTEC 



• • 
Table4A-9 

Groundwater Constituents of Concern Summary for Sub-area 3A: Retained Area 

Constituents of Concern · # ot Salliples 

' .. 
Volatile Organic Compounds (VOCs) 
1,2,4-Trimethylbenzene 9 
Beniene 14 
cis- I ,2-Dichloroethene 9 
Ethyl benzene 14 
Isopropylbenzene 9 
m.p-Xylene 9 
Methyl ter-butyl ether 9 
n_-Propylbenzene 9 
p-lsopropyltoluene 9 
sec-Butyl benzene 9 
Toluene 14 
trans-1 ,2-Dichloroethene 9 
Vinyl chloride 9 
1&-lenes, Total 5 
rolynuclear Aromatic Hydrocabons (PAHs) 
None 
frotal Petroleiun Hydroearbon:s{TPID 
TPHDRO 
TPHGRO 
TPHORO 
'l'_otal Metals 
~senic 
Barium 

hromium 
Lead 

Notes: 

ug/L - micrograms per liter 

ORO - Diesel range organic 

GRO - Gasoline range organic 

September 2004 

I 2 

ll 
6 
ll 

1 
I 
I 
5 

Boeing Tract 1, St. Louis, Missouri 
Concentration 

Ratio of Max Maximum 

# ot.Detects 
Detect~ to 

~Detected ·Average Concentration 
Average 

(ugli.) (ug/L) L~t~cL)~r 
Concentration 

Equivalent(~) 

I 1.68 13 7.8 2.6 

2 1.95 135 69 5 
I . 1.99 760 381 70 
1 2.91 20 6.9 700 

2 1.04 24 23 4,000 

1 1.85 31 17 185 
1 1.66 24 15 146 

2 1.65 117' 71 5.3 

1 1.93 68 35 107 
1 1.34 41 31 48.6 
1 1.83 6.3 3.5 1,000 

1 1.85 31 17 100 

1 1.66 12 7.3 2 

1 1.00 14 14 10,000 

I 0 N/A I ND N/A I N/A 

'. ... 
5 4.87 34,000 6,983 NA 

2 1.89 2,000 1,060 NA 

2 4.62 6,695 1,449 NA 

... 
I 1.00 100 100 10 

I 1.00 960 960 2,000 
. I 1.00 64 64 100 

1 ·2.78 110 40 15 

NIA- Not ~pplicable ORO- Oil range organic 

NA: Not available Max Detected- Maximum value of detected concentrations 

NO - Not detected 

• 
Max Detected 

Exceeds 

MCLor 
Equi~al~nt 

y 
y 
y 
N 
N 
N 
N 
y 
N 
N 
N 
N 
y 
N 

N/A 

N/A 
N/A 
N/A 

y 
N 
N 
y 

MACTEC 



• 

Constituents of Concern 

Volatile 01'2anic ComP9Unds <VOCs) 
Acetone 
ISopropyl benzene 
Methylene chloride 
Naphthalene 
n-Propylbenzene 
sec-Butylbenzene 
IXylenes, Total 
'i'otafPetroiei.am ltyclroCarbon5 (TP:II) 
ri'PHDRO 
trr_HGRO 

. ri'PHORO 
rrof'atM~tats 
Lead 

Notes: 

ug/L- microgmns per liter 

ORO- Diesel r.mge organic 

GRO- Gasoline r.mge organic 

September 2004 

I 

• 
Table4B-9 

Groundwater Constituents of Concern Summary for Sub-area 38: Retained Area 
oe102 ract L. ~ws. assoun B . T 1 SLLo • M" . 

-
Ratio of~ 

#ofSampl~ #Qt'Detects 
Detected· to 

Average 

3 
3 
3 
3 
3 
3 
3 

4 
4 . 
4 
·.·. 

2 

Concentration 
.• 

·-·' .•. . .. 

2 
2 
2 
2 
2 
1 
I 

.. .. .. . . .. 
3 
2 
I 

.. ~ .. -.. ~:· . . : ! . '.• 

I l I 

ORO- Oil range organic 

NA: Not available 

ND- Not detected 

1.23 
1.38 .. 
0.52 
1.15 
1.41 
1.02 
1.91 

2.35 
3.40 
0.96 .. 

.. 

1.35 I 

Concentration. 

Maximum 
Max Detected Average · Concentj:ation 

(ugiL) (ugiL) ~il;itit (MCL) or 
* ;. . 

~uiv*nJ (OJVL) 

.. 
16 13 121' 
7.8 5.7 4,000 
3.5 6.8 49.1 
10 8.7 100 
8.6 6.1 5.3 
2.6 2.6 48.6 
52 27 10,000 

1,240 529 NA 
11,310 3,328 NA 

259 271 NA 
···.·· .. .. .. ... . _ .. .. . 

46 I 34 15 

NIA- Not applicable 

Max Detected • Maximum value of detected concentrations 

• 
Max Detected 

Exceeds 
M:c;:Lor 

Equival«,!nt 

N 
N 
N 
N 
y 

N 
N 

N/A 
N/A 
N/A ... 
. . 
y 

MACTEC 



• 

Notes: 

ugiL - micrograms per liter 

DRO- Diesel range organic 

GRO • Gasoline range ~c 

September 2004 

• 
Table4C-9 

Groundwater Constituents of Concern Summary for Sub-area JC: Retained Area 
Tract St. Missouri 

ORO - Oil range:: organic 

NA: Not availabk 

ND ·Not detected 

Nl A • Not applicable 

Max Detected - Maximwn value of detected concentrations 

• 

MACTEC 



• Ta--9 
Groundwater Constituents of Concern Summary for Sub-area 3D: Retained Area 

Constituents of Concern # of Samples 

iVoiatile Organic Cmnpounds (VQCs) 
1,1-Dichloroethane 17 
1,1-Dichloroethene 17 
1,4-Dioxane 4 
Acetone 6 
Benzene 20 
Chloroethane 17 
is-1,2-Dichloroethene 17 

Methyl ethyl ketone (MEK) 6 
Methyl isobutyl ketone 6 
Methylene chloride 17 
rretrachloroethene 17 
trans-1,2-Dichloroethene 17 
Trichloroethene 17 
rrrichlorofluoromethane 17 
Vinyl chloride 17 
P.oiylititlear Aromatic H:vdrocaoons (PAllS) 

.. . . 

None 
TotalPet'roleumHydrocarboils,(TPH),. · 
TPHDRO 
TPHGRO 
TPHORO 
rotalMetals 
Arsenic 
Barium 
2admium 
Chromium 
Copper 
Lead 
Manganese 
Mercury 
IZinc 

NOles: 

ug/L • micrograms per liter 

ORO· Diesel range organic 

GRO- Gasoline range organic 

September 2004 

6 
,·· .. . ,;· 

9 
3 
1 

'. 
. ·. 

7 
7 
7 
7 
2 

.7 
2 
7 
2 

8. T ctlSt.Lo' Mi ' oem~ ra L, ws, ssoun 
Concentration 

Ratio of Max Maximum 
#ofDeteds 

Detected to 
Max Detected Av~ge Concentration 

Average 
(ug!L) (uglt) Limit (MCL) or 

ConceJ;ttration 
Equival~nt <oWL.~ 

.. .. 
2 7.55 llO 15 157 
2 3.85 10 3 7.0 
1 2.63 36 14 . 300 
1 1.06 15 14 121 
2 2.96 6.3 2.1 5 
1 3.11 7.3 2.4 48.8 
5 4.70 45 10 70 
1 1.05 8.8 8.4 4,000 
1 0.38 2.9 7.6 32.7 
3 2.98 7.2 2.4 49.1 
5 3.74 23 6.2 5 
3 3.74 12 3.2 100 
5 3:3o 11 3.3 5 
1 4.77 17 3.6 2,000 
3 2.86 8.4 2.9 2 

.. . . , . : · . ,· .. ... ... : . .. . . 

I 0 I N/A I ND I. N/A N/A 
..•. .. . .. 

•' 
, . ... . . .. .. . .. 

3 .1.10 208 190 NA 
0 N/A ND 500 NA 
0 N/A ND 75 NA , . 

·- . ... .. . ' 

2 3.88 98 25 10 
7 5.06 10,000 1,978 2,000 
l 5.23 43 8.2 5 
6 4.75 320 67.36 100 
2 1.20 6.0 5.0 1,300 
4 2.68 110 4L07 15 
2 1.80 3,870 2,156 50 
l 2.48 0.33 0.13 2 
I 1.70 28 17 2,000 

NIA- Not applicable ORO -Oil range organic 

NA: NO! available Max Detected- Maximum value of detected concentrations 

ND - NO! detected 

• 
Max Detected 

Exceeds 
MCLor 

. Equivalent 

N 
y 
N 
N 
y 
N 
N 
N 
N 
N 
y 
N 
y 
N 
y 

N/A ... 
'' 

N/A 
N/A 
N/A 

y 
y 
y 
y 

N 
y 
y 
N 
N 

MACTEC 



• 
Constituents of Concern 

Volatile OJ-2amc·ComiloundS (VOCs) 
I ,2,4-Trimethylbenzene 
I ,3,5-Trimethylbenzene 
Acetone 
Ethvlbenzene 
m.p-Xylene 
Naphthalene 
~-Propylbenzene 

rrotuene 
!Xylenes, Total 
rrotat Petrotewnii:Ydl-ociroons <TPm. 
II'PHDRO 
TPHGRO 
TPHORO 
Tdtiil Metals . 

.. . , . -.. 
.. . 

Lead 

Notes: 

ugiL- micrograms per liter 

DRO- Diesel range organic 

GRO- Gasoline range organic 

September 2004 

'•.7 

• 
Table4E-9 

~roundwater Constituents of Concern Sununary for Sub-area JE: Retained Area 

# of Sainples 

2 
2 
I 
5 
2 
2 
2 
5 
3 

3 
3 
3 

I 

oemg ra •• UJS, B . T ct 1 St. Lo • Missouri 
Concentration. 

Ra.tio of Max Maxhnuin 

I of Detects 
Detected to MaX Detected Average Concentration 

Average 
(ug/L) (ug/L). Limit (MCL) or-

Concentration 
Equivale~t (ug/L) 

I 1.00 2,500 2,500 2.6 

I 1.00 620 620 IO,OOO 

I 1.00 540.0 540 I21 

4 2.17 2,700 1,245 700 

I 1.00 5,300 5,300 I85 

I 1.00 930 930 100 

I 1.00 380 380 5.3 

1 0.04 5.2 I28 I,OOO 

3 2.09 4,770 2,288 10,000 

I 2.00 99,800 50,025 NA 

I 0.3I 9,000 29,500 NA 

I 0.45 2,200 4,850 NA 
. . . ' .. .. · ....... . . .-:·· . .. . . 
I 1.00 71 71 15 

NIA- Not applicable ORO- Oil range organic 

NA: Not available Max Detected -Maximum value of detected concentrations 

ND - Not detected 

• 
Max Detected 

Exceeds 
MCLor 

Equiv~ent 

.. 
y 

N 
y 
y 
y 
y 
y 
N 
N 

N/A 
N/A 
N/A 

. ' . 
y 

MACTEC 



• 
Constituents of Concern 

IVolatile OM!aidc Comoounds (V0Cs) ·. 
None 
!Total Peti'oleuln HvdrOcaroons <TPID · 
[rPHDRO 
rrPHGRO 
ifPHORO 
Tot81 Metals 
None 

Notes: 

ugiL- micrograms per liter 

ORO- Diesel range organic 

GRO ·Gasoline range organic 

September 2004 

.. 

I 

• 
Table4F-9 

Groundwater Constituents of Concern Summary for Sub-area 3F: Retained Area 

#of Samples 

.. 
2 

2 
2 
2 

1 

oeiiU! ract 1. t. ()UiS. B • T S Lo . Missouri 
ConCentration 

Ratio of Max Maximum 

. # of Detects Detected to Max Detected Average Concentration .. 
Average 

(ug/L) (ug/L) Limit (MCL) or 
Contentration 

Equivalent (ug/L) 

I 0 N/A I ND N/A N/A 
.. · .. : . . 

1 1.00 514 514 NA 
0 N/A ND 500 NA 
1 1.00 1,543 1,543 NA .. 

, .. . ··'· ...•.. , ... • . . . ~· . . 
·o N/A N/A N/A N/A 

NIA -Not applicable ORO- Oil range organic 

NA: Not available Max Detected- Maximum value of detected concentrations 

ND- Not detected 

• 
Max Detected 

Exceeds 
MCLor 

Equival~n~ 

N/A 
.. 

N/A 
N/A 
N/A 

·.' 

N/A 

MACTEC 



• 
Constituents of Co~ern 

Volatile 01."23nic COmPoundS (VOCS) 
1,2,4-Trimethylbenzene 
1,3,5-Trimethvlbenzene 
Acetone 
Benzene 
Ethylbenzene 
Isopropyl benzene 
m.p-Xylene 
Methyl ethyl ketone (MEK)_ 
Methyl ter-butyl ether 
Methylene chloride 
Naphthalene 
n-Propylbenzene. 
o-Xylene 
p-lsopro_pl'ltoluene 
Toluene 
IXvlenes, Total 
~otal.Peiroleum Hydi:Ocarooiis (TPH) 
[fPHDRO 
IPHGRO 
}'PH ORO 
Total'. Metals 
None 

Notes: 

ug/L- micrograms per liter 

ORO- Diesel range organic 

GRO- Gasoline range organic 

September 2004 

• 
Table4G-9 

Groundwater Constituents of Concern Summary for Sub-area 3G: Retained Area 

#of Samples 

1 
1 
1 
3 
3 
I 
I 
I 
3 
I 
I 
1 
I 
I 
3• 
2 

3 
3 
3 

I 

oemg ract l, L s, ssoun B. T IS LouisMi . 
.. . . 

Concentration 
RatioofMax .. 

Maximum 

#of Detects 
Detected to 

Max Detected Average CQncentration 
Average 

(ugfi.) (ug/L) Limit (MCL) or 
Coilcentration 

Equivale~t (ug/L) 

; 
. , 

I 1.00 5.5 5.5 2.6 
I 1.00 3.1 3.1 10,000 
1 1.00 34 34 121 
2 2.63 1,270 484 5 
2 3.33 213 64 700 
I 1.00 2.1 2.1 4,000 
I 1.00 36 36 185 
I 1.00 10 10 4,000 
3 1.64 60.2 37 146 
I 1.00 2.3 2.3 49.1 
I 1.00 18 18 100 
1 1.00 3.7 3.7 5.3 

I 1.00 22 22 185.0 

I 1.00 3.3 3.3 107 

2 2.58 642 249 1,000 

I 1.99 349 176 10,000 . 
. . .. 
. :. ~ . . 

2 1.68 3,360 2,000 NA 

I 1.33 6,680 5,040 NA 

I 1.24 3,780 3,040 NA 

I 0 I N/A NO I N/A N/A 

NJA- Not applicable ORO - Oil range organic 

NA: Not available Max Detected- Maximum value of detected concentrations 

NO- Not detected 

• 
Max Detected 

~ceedS 
MCLor 

EquiValent 
: ... · .·· . .. ... 

.... 
y 

N 
N 
y 

N 
N 
N 
N 
N 
N 
N 
N 
N. 
N 
N 
N 

.. 

.. 
N/A 
N/A 
N/A 

.. 
N/A 

MACTEC 



• • 
Table4H-9 

Groundwater Constituents of Concern Sununary for Sub-area 3H: Retained Area 
Boei112 Tract l. St. Louis. Missouri 

Ratio of Max 

Constituents of Concern I# of Samples I# of Detects 
De~ to 

Average 

Volatile O~anic ComPoimds (VOCs) 
1,2-Dichlorobenzene 4 

mbon Disulfide 2 
Methylene chloride 3 
troluene 6 
POlynuclear Aromatic HvdtOc:abons <PAiiSl 
Acenaphthene 
lfotal Petroleum HvdrOcatOOns (TP El). 

lfPHDRO 
rrPHGRO 
TPHORO 
Total MetalS 
Arsenic 
Barium 
Chrorriium 
ropper 
Lead 
Manganese 
Mercury 
Nickel 
Zinc 

Notes: 

ug/L- microgr.uns per liter 

DRO- Diesel range organic 

GRO- Gasoline range organic 

September 2004 

1 
~··. 

. :. 

4 
3 
2 

I 
I 
l 
1 
2 
1 
1 
I 
1 

Concentration 

3 
1 
I 
1 
.. 

I 
. . 

.. . . .... 

3 
0 
0 

1 
1 
1 
I 
1 
I 
1 
I 
I 

ORO -Oil range Organic 

NA: Not available 

ND - Not detected 

.. 
1.30 
0.59 
0.76 
0.91 
.. 

1.00 
. . . . 

1.40 
N/A 
N/A 

1.00 
1.00 
1.00 
1.00 
1.51 
1.00 
1.00 
1.00 
1.00 

C6nctntration 

Maximum 
Max Detected Average Concentration 

(ug/L) (ug/L) Limit (MCL) or 
Eq~valent (Ug/L) 

3.7 2.9 600 
2.1 3.6 201 
5.3 7.0 49.1 
2.2 2.4 1,000 . .. 

T 7.8 I 7.8 2,000 

·.· .. .... 

3,540 2,520 NA 
ND 275 NA 
ND 213 NA 

80 80 10 
1,910 1,910 2,000 

14 14 100 
17 17 1,300 
68 45 15 

8,860 8,860 . 50 
0.5 0.5 2 
23 23 100 

378 378 2,000 

N/ A - Not applicable 

Max Detected - Maximum value of detected concentrations 

• 
Max Detected 

Exceeds 

MCLor 
Equivalent 

N 
N 
N 
N 

N 
. . 

N/A 
N/A 
N/A. .. 

y 
N· 
N 
N 
y 
y 

N 
N 
N 

MACTEC 



• 

September 2004 

• 
T;tble 4A-10(a) 

Calculation of Individual Excess Lifetime Cancer Risk (IELCR) and Hazard Quotient (HQ) for a Current On-site Non-residential Worker 

Sub-area 3A: Retained Area, Boeing Tract 1, St. Louis, Missouri 

COCs 

1,2,4-Trimethylbenzene 

1,3,5-Trimethylbenzene 

Benzene 

lcis-1,2-Dich1oroethene 

Ethylbenzene 

!benzene 

m,p-Xylene 

Methylene chloride 

n-Propylbenzene .. !toluene 

Toluene 

Vinyl chloride 

[xylenes, Total 

~rganics Total Risk 

frpH-GRO 

TPH-DRO 

TPH-ORO 

TPH Total Risk 

Arsenic 

~etals Total Risk 
CUMULATIVE RISK 

Notes: 
NA: Not available 
--: Risk evaluation was not performed. 
HI: Ha2ard index 
TPH: Total petroleum hydrocarbon 
ORO: Diesel range organic 
ORO: Gasoline range organic 
ORO: Oil range organic 
uglkg: Micrograms per kilogram 
ug/L: Micrograms per liter 

Average Soil 
Cone:. 

(uglkg) 

27 

97 

10 

-
6.5 

16 

15 

4.0 

-
59 

15 

---
6.7 

--
24,000 

2,500 

---

Indoor Inhalation of 
Vapors from Subsurface 

Soil 

IELCR HQ 

NA l.SOE-06 

NA 3.48E-05 

6.27E-10 3.56E-05 

--- -
NA 2.78E-08 

NA 1.54E-06 

NA 2.42E-07 

2.46E-ll 4.86E-08 

-- -
NA 1.50E-07 

NA 3.09E-07 

-- -
NA 3.20E-08 

6:.S2E-10 7.43E-05 

-- -
NA 2.43E-05 

NA 6.40E-08 

NA 2.44E-OS 

--- ---
NA NA 

6.52E-10 9.87E-05 

Indoor lnhalation of 

AverageGW Vapors from Sum of SumofHQ 

Conc:.(ugiL) Groundwater IELCR (HI) 

IELCR HQ 

7.8 NA 6.86E-05 NA 7.01E-05 

- - -- NA 3.48E-05 

69 l.ISE-08 l.ISE-03 1.22E-08 l.l9E-03 

381 NA 3.97E-04 NA 3.97E-04 

-- -- - NA 2.78E-08 

NA 1.54E-06 

- - -- NA 2.42E-07 

- - -- 2.46E-ll 4.86E-08 

71 NA 4.47E-05 NA 4.47E-05 

- - - NA l.SOE-07 

--- - - NA 3.09E-07 

7.3 6.68E-08 6.68E-03. 6.68E-08 6.68E-03 

-- - - NA 3.20E-08 

7.84E-08 8.35E-03 7.90E-08 8.42E-03 

1,060 NA 7.83E-03 NA 7.83E-03 

6,983 NA 1.68E+OO NA 1.68E+OO 

1,449 NA 9.23E-OI NA 9.23E-01 

NA 2.61E+OO NA UilE+OO 

100 NA NA NA NA 

NA NA 
. 

NA NA 

7.84E-08 2.62E+OO 7.90E-08 2.62E+OO 

• 
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COCs 

1,2,4-Trimethvlbenzene 
I 3,5-Trimethylbenzene 

Benztnc 
~I 2-Dichlorocthene 
iEthylbenzene 
~!benzene 
ln.D-Xvlene 
~ethylene chloride 
lt-Prcpylbcnzene 

• T. !toluene 
sec-Butvlbcnzene 

lrolucnc 
Vmyl chloride 
Xvlenes. Total 
Oronlca Total Risk 

TPH-GRO 
TPH-DRO 
TPH-ORO 
TPHTotal Risk 
~Arsenic 
Mercurv 
!Metals Tobl Risk 
CUMULATIVE RISK 

Notes. 
NA: Not available 
-: Risk evaluation was not perfonDed. 
HI: Hazard indelt 
TPH: Total petroleum hydrocalbon 
DRO: Diesel range organic 
GRO: Gasoline range organic 
ORO: Oil range organic 
ugllcg: Micrograms per kilogrmn 
ug/L: Micrograms per liter 

September 2004 

Averace Soil 
Cone. 

(~ 

11 
31 
37 

-
10 
19 
11 
7.5 
19 
21 
26 
8.2 

-
20 

I 6770 

I 12,003 

I 2.714 

I -
I 94 

• Table 4A-10(b) 
Calculation of Individual Excess Lifetime Cancer Risk (IELCR) and Hazard Quotient (HQ) for a Futon Construction Worker 

Sub-area 3A: Retained Area, Boelnc Tnd 1, St. Louis, Mluourt 

Acddentallncestion of 
Outdoor Inhalation of Dermal Contad with Outdoor Inhalation of 

Denaal Contad with Soil Vaptin and Particulates Av~ceGW Soil 
from Soli Cone. (uc/L) 

Groundwater Vapon fro• Groundwater 

IELCR HQ IELCR HQ IELCR HQ IELCR HQ IELCR HQ 

NA 7.57E-08 NA 8.41E-08 NA 1.61E-06 7.8 NA NA NA .1.64E-06 

NA 2.16E-07 NA 2.40E-07 NA I.ISE-05 

5.3SE-12 :'4.30E-06 5.94E-12 4.78E-06 3.03E-11 4.31E-05 69 1.33E-08 1.07E-02 1.21E-11 1.72E-05 

- - - - 381 NA NA NA 1.34E-OS 

NA 3.6SE-08 NA 3.73E-08 NA 3.27E-08 - - - - -
NA 6.48E-08 NA 7.20E-08 NA 4.SOE-01 - - - - -
NA 6.S6E-09 NA 2.19E-09 NA 1.07E-07 -

2.82E-13 4.38E-08 3.13E-13 4.87E-08 4.70E-13 2.33E-08 - - - - -
NA 6.1SE-06 NA 1.SOE-06 NA 3.5SE-07 71 NA NA NA 9.52E-07 

NA 2.42E-07 NA 8.06E-08 NA 9.22E-08 
NA 7.61E-07 NA 2.S4E-07 NA 3.73E-07 
NA 1.42E-09 NA· 1.58E-08 NA 8.98E-08 - - - - -
- - - - - - 7.3 3.18E-08 3.91&.04 4.4SE-11 3.64E-07 

NA 3.43E-09 NA 3.SOE-09 NA 7.82E-08 - - - - -
5.63E-12 USE-OS '-lSE-12 1.31E-05 3.08E-11 5.78E-05 4.51E-08 1.11&01 5.66E-11 3.36E-05 

NA NA NA 3.08E-05 NA 3.99E-05 1,060 NA NA NA 1.30E-04 

NA 2.6SE-05 NA 8.0SE-05 NA 2.30E-05 6,983 NA NA NA 2.76E-02 

NA 6.91E-06 NA 1.78E-05 NA 5.60E-07 1,449 NA NA NA 1.52E-02 

NA 3.34E-05 NA 1.l9E-04 NA 6.35E-05 NA NA NA 4.l8E-Ol 

- - - - 100 NA NA NA NA 

NA 3.64E-07 NA 1.82E-05 NA 4.39E-04 
NA 3.64E-07 NA l.BlE-05 NA 4.39E-04 NA NA NA NA 

5.63E-ll 4.63E-05 '-lSE-ll 1.60E-04 3.08E-11 5.60E-04 4.51E-08 1.11&01 5.66E-11 4.l9E-Ol 

• 
Sum of SumofHQ 
IELCR (HI) 

NA 3.41E-06 
NA 1.20E-05 

1.34E-08 l.OBE-02 

NA 1.34E-05 

NA 1.07E-07 

NA 5.87E-07 

NA l.ISE-07 

1.07E-12 1.16E-07 

NA 1.56E-05 

NA 4.1SE-07 

NA 1.39E-06 

NA 1.07E-07 

3.18E-08 3.91E-04 

NA 8.51E-08 

4.5lE-08 1.12E-Ol 

NA 2.00E-04 
NA 2.77E-02 

NA 1.52E-02 
NA 4.31E-Ol 
NA NA 

NA 4.58E-04 

NA 4.58E-04 

4.5lE-08 5.47E-Ol 
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Table 4B-10{a) 

Calculation ot Individual Excess Lifetime Cancer Risk (IELCR) and Hazard Quotient (HQ) for a Current On-site Non-residential Worker 

Sub-area 38: Retained Area, Boeing Tract 1, SL Louis, Missouri 

COCs 

!Acetone 

!Benzene 
Ieamon disulfide 

!Emvibenzene 

ilsolli'Oilvlbenzene 

ln-Propylbenzene 

~-Butylbenzene 

lroluene 

Pcylenes, Total 

Oll!anlcs Total Risk 

Aliphatics > nC6to nC8 (TX1006) 

Aliphatics > nC8 to nCIO (TX1006) 

lo\romatics > nC8 to nC10 (TX1006) 

irPH-GRO 

Wiphatics > nCIO to nC12 (TX1006) 

Aliphatics > nC12to nC16 (fX1006) 

~liphatics > nC16to nC21 (TX1006) 

Aromatics> nC10 to nCI2 (TXI006) 

Aromatics> nC12to nCI6 (TX1006) 

Aromatics> nC16 to nC21 (TX1006) 

TPH-DRO 

Aliphatics > nC21 to nC35 (fX1006) 

lovomatics > nC21to nC35 (TX1006) 

TPH-ORO 

TPH Totai Risk 
rUMULATIVE RISK 

Notes. 
NA: Not available 

-: Risk evaluation was not pelfonned. 

ID: Hazard indeK 
TPH: Total petroleum hydrocarbon 

ORO: Diesel range organic 
GRO: Gasoline range OJganic 
ORO: Oil range organic 
uglkg: Micrograms per kilogram 

ugiL: Micrograms per liter 

Average Soil 
cone. 

(uglkg) 

19 

55 

3.0 

14 

4.0 

2.9 

5.1 

5.6 

58 

-
-
-

29,200 

-
-
-
-
-
-

2.081 

-
-

3121 

Indoor Inhalation ot 
Vapors from Subsurface 

Soil 

mLCR HQ 

NA 215E.07 

3.35E-09 1.90E-04 

NA 6.8SE-07 

NA 6.07E-08 

NA 3.90E-07 

NA 5.88E-08 

NA 6.99E-08 

NA 1.16E-07 

NA 2.77E-07 

3.3SE-09 1.92&44 

- -
- -
- -
NA 2.99&44 

- -
- -
- -
- -
- -
- -
NA 2.11E-06 

- -
- -
NA 7.99E-08 

NA 3.02&44 

3.3SE-09 4.94&44 

Indoor Inhalation ot 
AverageGW Vapors from Groundwater 

Sum or SumotHQ 

Cone. (ugiL) IELCR (HI) 

mLCR HQ 

NA 215E-07 

- - - 3.35E-09 l.90E-04 

- - - NA · 6.85E.07 

NA 6.07E-08 

NA 3.90E-07 

6.1 NA 3.84E.()6 NA 3.90E-06 

- - - NA 6.99E-08 

- - - NA l.I6E-07 

·- NA 2.77E-07 

NA 3.84&06 3.3SE-09 1.96E-04 

2,219 NA 157E-03 NA 157E-03 

555 NA l.ISE-02 NA l.1SE-02 

sss NA 3.63E-04 NA 3.63E-04 

3,328 NA 1.35E-02 NA 1.38&02 

88 NA 27SE-03 NA 27SE-03 

88 NA 1.19E-02 NA 1.19E-02 

88 NA 1.12E-01 NA 1.12E-01 

88 NA 1.78E-OS NA 1.78E-OS 

88 NA 7.08E.()6 NA 7.08E-06 

88 NA l.89E-06 NA 1.89E-06 

529 NA 1~1 NA 1.27E-01 

136 NA 1.73E-OI NA l.73E-01 

136 NA 3.31E-07 NA 3.31E-07 

271 NA 1.73E-01 NA 1.73&01 

NA 3.13E-01 NA 3.13&01 

NA 3.13E-01 3.3SE-09 3.14&01 

• 
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• 
COCs 

Ace1one 
Benzene 
Carbon disulfide 

:&by! benzene 

bOProPYibenzene 
n-Propylbenzene 

Sec:-Bu!ylbenzene 

iroluene 
Xylenes, Total 
Orpulcs_Total Risk 

Alillhalics > nC6 10 nC8 (TXI006) 
Aliphatics > nC8 10 nCIO (fXI006) 

Aromatics > nC8 10 nCIO (fXI006) 

TPH-GRO 
Alipbalics > nCIO 10 nCI2 (TXI006) 

Alipbalics > nCI2 1o nCI6 (fXI006) 

IAiipbalics > nCI6 10 nC21 (TXI006) 

!Aromatics> nCIO lo nCI2 (TXI006) 

IAromarics > nCI2 10 nCI6 (TXI006) 

iAromalics > nCI6 lo nC21 (TXI006) 

irPH-DRO 
[Aiipbatics > nC21 lo nC3S (TXI006) 

~maries> nC21 1o nC3S (TXI006) 

TPH-ORO 
TPH Total Risk 
r.IIMIIIATIVE RISK 

Notes: 

NA: Nor available 

-: Risk evaluation was nor performed. 
HI: Hazard index 
TPH: Total petroleum hydrocarbon 
ORO: Diesel range organic 
GRO: Gasoline range orJ;anic 
ORO: Oil range organic 
uglkg: Micrograms per lcilogram 
ug/L: Micrograms per liler 

Seplember 2004 

Average SoU 
Couc. 

(ugllq:) 

IS 
414 

4.0 

32 

3.3 

2.7 

7.7 

140 
282 

-
-
-

117,333 

-
-
-
-
-
-

11,514 

-
-

2,930 

• Table 48-10{b) 

Calculatlou or ladlvidual Excess Ufelime CalKer Risk (IELCR) aad Hazard Quotieat (IIQ) for a Future Coustructlou Worker 
Sub-area 38: Retalued Area, Boellll!: Traet 1, SL Louis, Missouri 

Acddeutallugestlou of Outdoor lubalatlou or 
Dermal Coutact with Outdoor lubalatlou of 

Dermal Coutact with _SoU 
SoU 

Vapors aud Partkulates AverageGW Gruuadwater Vapors from Grouadwater from SoU Couc. (ug/L) 

IELCR HQ mLCR HQ mLCR HQ IELCR HQ mLCR HQ 
NA 5.06&08 NA 5.34&08 NA 1.26&07 - - - -

S.99E-II 4.82&05 6.6SE-Il S.3S&OS 3.40E-10 4.82E-04 - - - - -
NA 1.39&08 NA I.SSE-08 NA 1.10&07 - - - - -
NA I.IIE-{)7 NA 1.13&07 NA 9.93&08 - - - - -
NA 1.13&08 NA 1.26&08 NA 7.88&08 
NA 9.42E-07 NA I.OSE-06 NA 4.9SE-08 6.1 NA - NA NA 8.18E-08 
NA 2.2AE-07 NA 7.46E-{)8 NA 1.10&07 - - - - -
NA 2.43&08 NA 2.70&07 NA I.S3E-06 - - - - -
NA 4.92&08 NA 5.03&08 NA 1.12E-06 - - - - -

S.99E-ll 4.96E-OS 6.6SE-11 S.S2E-OS 3.40E-10 4.86E-04 NA NA NA 8.18E-08 

- - - - - - 2,219 NA NA NA 2.59&05 

- - - - - - sss NA NA NA 1.90E-04 

- - - - - - sss NA NA NA 7.48E-06 
NA NA NA S.33E-04 NA UIE-04 3,328 NA NA NA 2.23E-04 

- - - - - - 88 NA NA. NA 4.52&05 

- - - - - - 88 NA NA NA 1.96E-04 

- - -· - - - 88 NA NA NA 1.8SE-{)3 

- - - - - - 88 NA NA NA S.4SE-{)7 

- - - - - - 88 NA NA NA 3.77&07 

- - - - - - 88 NA NA NA 2.87E-07 

NA 2.54E-OS NA 7.72E-OS NA 2.21E-OS 529 NA NA NA 2.09E-03 

- - - - - - 136 NA NA NA 2.84E-03 

- - - - - - 136 NA NA NA 2.61E-07 

NA 7.46E-06 NA 1.92E-OS NA '-OSE-07 271 NA NA NA 2.84E-03 

NA 3.29E-OS NA 6.30E-04 NA 7.14E-04 NA NA NA S.lSE-03 

S.99E-ll 8.2SE-OS 6.6SE-ll 6.8SE-04 3.40E-10 l.lOE-03 NA NA NA S.lSE-03 

• 
Sum or SumofHQ 
mLCR (Ill) 

NA 2.30E-{)7 

4.66E-10 S.84E-04 

NA 1.39E-{)7 

NA 3.24E-07 

NA 1.03E-07 

NA 2.12E.()6 

NA 4.08&07 

NA 1.83E-06 

NA 1.22E-06 

4.66E-10 S.91E-04 

NA 2.S9E.{)S 

NA 1.90E-04 

NA 7.48E-06 

NA 1.4SE-03 
NA .. 4.52&05 

NA 1.96E..()4 

NA 1.85&03 

NA 5.45&07 

NA 3.77E-{)7 

NA 2.87E-07 

NA 2.21E-03 

NA 2.84&03 

NA 2.61&07 

NA 2.86E-03 

NA 6.52E-03 
4.66E-10 7.11E-03 
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Table 4C-10(a) 

. Calculation of Individual Excess Lifetime Cancer Risk (IELCR) and Hazard Quotient (HQ) for a Current On-site Non-residential Worker 

Sub-area 3C: Retained Area, Boeing Tract 1, SL Louis, Missouri 

COCs 

Benzene 

!Methyl tert-butyl ether 

n-Butylbenzene 

n-Propylbenzene 

sec-Butylbenzene 

Organics Total Risk 

TPH-GRO 

TPH-DRO 

TPH-ORO 

rrPH Total Risk 
CUMULATIVE RISK 

Notes: 
NA: Not available 
---: Risk evaluation was not performed. 
HI: Hazard index 
TPH: Total petroleum hydrocarbon 
DRO: Diesel range organic 
GRO: Gasoline range organic 
ORO: Oil range organic 
uglkg: Micrograms per kilogram 
ug/L: Micrograms per liter 

September 2004 

Average Soil 
Indoor Inhalation of 

Cone. 
Vapors from Subsurface 

Soil 

(ug/kg) IELCR HQ 

--- --- ---
--- --- ---
-- --- ---
--- --- --
-- --

NA NA 

- -- ---
-- --- ---
--- --- -

NA NA 

NA NA 

Indoor Inhalation of 
AverageGW Vapors from Groundwater 

Sum of SumofHQ 
Cone. (ug/L) IELCR (HI) 

IELCR HQ 

120 2.00E-08 2.00E-03 2.00E-08 2.00E-03 

35 7.68E-12 7.68E-07 7.68E-12 7.68E-07 

208 NA 1.63E-04 NA 1.63E~04 

223 NA 1:40E-04 NA 1·.40E-04 

172 NA 1.91E-04 NA 1.91E-04 

2.00E-08 2.50~03 2.00E-08 2.SOE-03 

57,052 NA 4.22E-01 NA 4.22E-01 

240,467 NA 5.77E+01 NA 5.77E+01 

29,569 NA 1.88E+Ol NA 1.88E+01 

NA 7.70E+Ol NA 7.70E+Ol 

2.00E-08 7.70E+Ol 2.00E-08 7.70E+Ol 
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COCs 

~cetone 
!Benzene 
IISOP«lllvlbenzene 
!Methylene chloride 
!Methyl ten-butyl ether 
ln-Butylbenzene 
ln-Propylbenzene 
isec-Butylbenzene 
-ButyJbenzene 

rrotueoe 
lxvtenes, Total 
KJrpulcs Total Risk 
in'H-GRO I 
in'H-DRO I 
irPH.ORO I 
TPH Total Risk 

TIVERISK 
Notes: 

NA: Not available 
-: Risk evaluation was not performed. 
HI: Hazard index 
TPH: Total pettoleum hydrocarbon 
DRO: Diesel range organic 
GRO: Gasoline range organic 
ORO: Oil range organic 
ugtq: Micrograms per kilogram 
ug/L: Micrograms per liter 

September 2004 

Average SoU 
Cooc. 

(u~ 
32 
79 
17 
22 

14 
22 

30 
24 

5.1 
656 
259 

47,350 
311,290 
33 290 

• Table 4C-10(b) 
Cakulaliou of ludivldual Exc:ess Ufedme CalKer Risk (IELCR) aDd Hazant Quodeut (IIQ) for a Future Coustructlou Worker 

Sub-aru JC: RetaiDed Area, Boeiug Tract 1, St. Louis, Missouri 

Acddeutal I~u of 
Outdoor lubaladou of Dermal Coutact witb Outdoor luhalaliou of 

Dermal Coutact witb SoU 
SoU 

Vapors aDd Particulates AveraceGW Gruuudwater Vapors from Gruuudwatet 
from SoU Cooc.(..yl.) 

IELCR HQ IELCR HQ IELCR HQ IELCR HQ IELCR HQ 

NA 1.121;.{17 NA 1.181;.{17 NA 2.77&07 
1.14£.11 9.156-06 1.26£.11 1.021;.{15 6.46£.11 9.171;.{15 120 2.31&08 1.861;.{12 2.10E·II 2.981;.{15 

NA 6.041;.{18 NA 6.72£.08 NA 4.201;.{17 - - - -
8.15E-13 J.27E-07 9.05£.13 1.41E-07 1.36£.12 6.721;.{18 - - - - -
2.35E-13 5.81E-09 2.62£.13 6.45E-09 9.05£.14 2.11£.08 35 1.64£.10 4.046-06 3.44£.14 ·B.OOE-09 

NA 6.511;.{17 NA 2.17E-07 NA 2.371;.{17 208 NA NA NA 3316-06 
NA 1.031;.{15 NA 1.151;.{15 NA 5.44£.07 223 NA NA NA 2.996-06 
NA 6.92E-07 NA 2311;.{17 NA 3.39E-07 172 NA NA NA 3.656-06 
NA 1.65E-07 NA 5.49£.08 NA 6.641;.{18 - - - - -
NA 1.14E-07 NA 1.276-06 NA 7.216-06 - - - - -
NA 4.52E-08 NA 4.62£.08 NA 1.036-06 - - - - -

1.24E-11 1.15E-OS l.JSE-11 2.38E-OS 6.60E-ll l.OZE-04 2.33E-08 1.86£.02 l.lOE-11 3.98E-OS 
NA NA NA 2.15£.04 NA 2.79£.04 57,052 NA NA NA 6.99E-03 
NA 6.87£.04 NA 2.09&03 NA 5.91£.04 240,467 NA NA NA 9.49&01 
NA 8.481;.{15 NA 2.18£.04 NA 6.876-06 29,569 NA NA NA 3.091;.{11 
NA 7.71E-04 NA 2.52E-03 NA 8.83E-04 NA NA NA 1.27&+00 

1.24E-ll 7.93E-04 1.38E-11 2.54E-03 6.60E-ll 9.85E-04 2.33E-08 1.86E-02 2.10E-ll 1.27&+00 

• 
Sum of SumofHQ 
IELCR (Ill) 

NA 5.011;.{11 

2.32£.08 1.871;.{12 

NA S.48E~7 

3.08£.12 3.35~7 

1.65£.10 4.09E-06 
NA 4.416-06 
NA 2.541;.{15 
NA 4.916-06 
NA 2.861;.{17 
NA 8.596-06 

NA 1.126-06 
1.34E-08 1.88E-02 

NA 7.48E-03 
NA 9.521;.{11 
NA 3.101;.{11 
NA 1.27Et00 

1.34E-08 1.29&+00 
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Table 4D-10(a) 
Calculation of Individual Excess Lifetime Cancer Risk (IELCR) and Hazard Quotient (HQ) for a Current On-site Non-residential Worker 

Sub-area 3D: Retained Area, Boeing Tract 1, St. Louis, Missouri 

COCs 

1,1-Dichloroethene 

1,2,4-TrimethyJbenzene 
1,3,5-Trimethylbenzene 
Benzene 
Chloroethano 
Isopropyl benzene 

m,p-Xylene 

~-Butylbenzene 

n-Propylbenzene 

o-Xylene 
lp-lsopropyltoluene 
sec-Butylbenzene 
~-Butylbenzene 

Tetrachloroethene 
Trichloroethene 
Vinyl chloride 

Xylenes, Total 

OrRaniCS Total Risk 

~H-GRO 
rrPH-DRO 
TPH-ORO 
TPH Total Risk 
Arsenic 
Barium 

[Beryllium 
Cadmium 
Chromium 

I~ 
Manganese 

Nickel 

Selenium 

Thallium 
Zinc 
Metals Total Risk 
CUMULATIVE RISK 
Notes. 
NA: Not available 
-: Risk evaluation was not performed. 
HI: Hazard index 
TPH: Total petroleum hydrocarbon 
DRO: Diesel range organic 
ORO: Gasoline range organic 
ORO: Oil range organic 
uglkg: Micrograms per kilogram 
utVL: Micrograms per liter 

September 2004 

Average SoU 
Cone. 

(ul!lk2) 

-
15,668 

18 
11 
3.6 
16 

21 

7.3. 

15 

6.3 

18 
64 
18 
5.3 

-
-
12 

500 
24,770 
5,610 

9,700 

-
470 

412 

-
13,317 

-
12,247 

2,336 

5,967 

39 892 

Indoor Inhalation or 
Vapon from Subsurface AverageGW 

SoU Cone. (ug/L) 
IELCR HQ 

- - 2.6 
NA 3.20E-05 -
NA ·2.38E-07 -

2.39E-ll 1.36E-06 2.1 
5.61E-12 1.87E-09 -

NA 5.59E-08 -
NA 1.24E-08 -
NA 1.25E-08 -
NA 1.12E-08 -
NA 4.00E-11 -
NA 1.69E-09 -
NA 2.84E-08 -
NA 5.35E-09 -

8.83E-13 1.07E-08 6.2 

- - 3.3 

- - 2.9 

NA 2.09E-09 -
3.04E-11 3.37E-05 

NA 1.86E-07 500 
NA 9.12E-07 190 
NA 5.22E-09 75 
NA l.lOE-06 
NA NA 25 

- - 1,978 
NA NA -
NA NA 8.2 

- - 67 
NA NA -
- - 2,156 
NA NA -
NA NA -
NA NA -
NA NA 
NA NA 

3.04E-11 3.48E-05 

Page 1 of2 

Indoor Inhalation .or 
Vaponfi'om Sum of SumofHQ 
Groundwater IELCR (HI) 

mLCR HQ 

8.83E-09 8.83E-04 8.83E-09 8.83E-04 

- .... NA 3.20E-05 

- - NA 2.38E-07 
2.43E-10 2.43E-05 2.67E-10 2.57E-05 

- - 5.61E-12 1.87E-09 

- - NA 5.59E-08 

- - NA 1.24E-08 

- - NA 1.25E-08 

- - NA 1.12E-08 

- - NA 4.00E-11 

- - NA 1.69E-09 

- - NA 2.84E-08 

- - NA 5.35E-09 
1.33E-10 1.33E-05 1.34E-10 1.33E-05 
1.30E-10 1.30E-05 1.30E-10 1.30E-05 
1.99E-08 1.99E-03 1.99E-08 1.99E-03 

NA 2.09E-09 
2.92E-08 2.92E-03 2.93E-08 2.96E-03 

NA 2.72E-03 NA 2.72E-03 
NA 3.36E-02 NA 3.36E-02 
NA 3.52E-02 NA 3.52E-02 
NA 7.16E-02 · NA 7.16E-02 
NA NA NA NA 
NA NA NA NA 

- - NA NA 
NA NA NA NA 
NA NA NA NA 

- - NA NA 
NA NA NA NA 

- - NA NA 

NA NA 
NA NA 
NA NA 

NA NA NA NA 
2.92E-08 7.45E-02 2.93E-08 7.45E-02 
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• 
COCs 

1,1-Dichlorocthcnc 
1,2,4-Trimethvlbcnzcnc 
1,3,5-Trimcthylbcnzcnc 
Bc:nzl:ne 
Chloroetbane 
Ethvlbenzene 
IIsopropylbcnzcnc 
lm,p-Xylene 
~Butvlbenzene 
n-Propylbenzene 
o-Xylene 

!toluene 
sec-Billylbcnzcnc 
tert-Butylbenzmte 
Telnlchloroctbene 
Tricbloroethene 
Vinyl cbloride 
Xylenes, Total 
Benzo(a)pyrene 
Orpnlca Total Risk 
TPH-GRO 
TPH-DRO 
TPH-ORO 
TPH Total Risk 
Arsenic· 
Barium 
IBayllium 
c.dmium 
Cbromium 
Copper 

Nickel 
Selenium 
Thallium 

~ 
Metals Total Risk 
CUMUI..A.TIVE RISK 
Notes. 
NA: Not available 
-: Risk evaluation was not performed. 

HI: Hazard index 
TPH: Total petroleum hydrocarbon 
ORO: Diesel range mganic 
GRO: Gasoline range organic 
ORO: Oil range mganic 
UWJcg: Micrograms per kilowun 
ug/L: Micrograms per liter 

September 2004 

Average Soil 
Cone. 

(~ 

9,401 
26 
6.1 
2.6 
8.1 
81 
21 
24 
8.4 
3.9 
76 
33 
27 
4.1 

-
-
12 
85 

I soo 
I· 24,770 

I 5,610 

11,294 

-
470 
269 

-
13,317 

12,247 
1,293 
5,967. 
39892 

• Table 4D-10(b) 
Calculation of Individual Excess Lifetime Cancer Risk (IELCR) and Hazard Quotient (HQ) for a Future Construction Worker 

Sub-area 30: Retained Area, Boeing Tract 1, St. Louis, Missouri 

Accidental Ingestion of 
Outdoor Inhalation or Dennal Con~ct with Outdoor Inhalation of 

Dennal Contact with SoU Vapon and Partlculatea AverageGW 
SoU Groundwater Vapon from Groundwater 

from Soli Cone. {ug/L) 

IELCR HQ IELCR HQ IELCR HQ IELCR HQ IELCR HQ 

2:6 3.9SE-09 S.I2E-OS 4.05E-12 2.84E-08 

NA 6.S6E-OS NA 7.29E-OS NA 1.39E-03 - - - -
NA 1.80E-07 NA 2.00E-07 NA 9.S9E-06 - - - - -

8.8SE-13 7.12E-07 9.83E-13 7.91E-07 5.02E-12 7.13E-06 2.1 4.09E-10 3.29E-04 1.67E-13 2.38E-07 
1.23E-13 . 7.41E-09 4.09E-14 2.47E-09 5.53E-13 4.61E-09 - - - - -

NA 2.83E-08 NA 2.90E-08 NA 2.53E-08 - - -
NA 2.82E-07 NA 3.14E-07 NA 1.96E-06 - - - - -
NA 1.24E-08 NA 4.12E-09 NA 2.01E-07 - - - - -
NA 6.90E-07 NA 2.30E-07 NA 6.66E-07 - - - -
NA 2.92E-06 NA 3.2SE-06 NA 1.53E-07 - - - - -
NA 2.2.5E-09 NA 7.51E-10 NA 3.79E-09 - - - - -
NA 8.86E-07 NA 2.9SE-07 NA 3.38E-07 
NA 9.48E-07 NA 3.16E-07 NA 4.6SE-07 - - - - -
NA 7.92E-07 NA 2.64E-07 NA 3.19E-07 - ~ - - -

J.OSE-13 1.42E-08 1.17E-12 1.57E-07 2.41E-13 7.27E-08 6.2 4.86E-09 6.S4E-04 6.SOE-14 1.96E-08 

- - - - - - 3.3 1.85E-IO 1:97E-04 7.29E-14 8.56E-08 

- - - - - - 2.9 1.29E-08 1.58E-04 8.06E-12 6.S9E-08 
NA 2.09E-09 NA 2.14E-09 NA 4.78E-08 - - - - -

1.34E-09 NA 2.92E-09 NA 7.84E-12 NA - - - - .-
1.34E-09 7.30E-05 :Z.!IlE-09 7.87E-05 1.37E-11 1.41E-03 :Z.llE-08 1.39E-03 l.l4E-ll 4.37E-07 

NA NA NA 2.27E-06 NA 2.9SE-06 soo NA NA NA 2.74E-OS 

NA 5.46E-OS NA 1.66E-04 NA 4.1SE-05 190 NA NA NA 33SE-04 

NA 1.43E-05 NA 3.68E-OS NA 1.16E-06 75 NA NA NA 3.51E-04 

NA 6.89E-05 NA :Z.OSE-04 NA 5.16E-05 NA N~ NA 7.14E-04 
2.81E-10 4.38E-05 8.91E-08 1.39E-02 1.48E-IO 2.3JE-OO 2S NA NA NA NA 

- - - - - - 1,978 NA NA NA NA 
3.3SE-IO 2.73E-OO 1.12E-IO 9.10E-07 3.4SE-12 5.04E-09 - - - - -

NA 6.24E-OO NA 2.08E-04 1.48E-12 3.29E-08 8.2 NA NA NA NA 

- - - - - - 67 NA NA NA NA 
NA 3.87E-06 NA 1.29E-04 NA 2.8SE-06 - - - - -

2,156 NA NA NA NA 
NA 3.S6E-07 NA 2.37E-05 9.00E-12 1.31E-05 - - - - -
NA 3.01E-OS NA l.OOE-04 NA 2.77E-05 - - - -
NA 8.67E-04 NA 2.89E-02 NA 4.57E-06 - - - - -
NA 1.SSE-06 NA 1.29E-05 NA 8.14E.OO - - - -

6.17E-10 9.56E-04 8.9lE-08 4.3:ZE-O:Z 1.6:ZE-10 5.06E-05 NA NA NA NA 

1.96E-09 l.IOE-03 9.21E-08 4.35E-O:Z 1.76E-10 l.SlE-03 :Z.llE-08 1.39E-03 1.24E-11 7.14E-04 

• 
Sum or SumofHQ 
IELCR (HI) 

3.9.5E-09 S.12E-OS 
NA 1.53E-03 

NA 9.97E-06 

4.16E-10 3.38E-04 
7.17E-13 1.4SE-08 

NA 8.26E-08 
NA 2.S6E-06 
NA 2.17E-07 
NA 1.59E-06 
NA 6.32E-06 
NA 6.79E-09 
NA 1.52E-06 
NA 1.73E-06 
NA 1.38E-06 

4.86E-09 6.SSE-04 
1.86E-IO 1.97E-04 
1.29E-08 1.S8E-04 

NA 5.20E-08 
4.27E-09 NA 
:Z.66E-08 :Z.95E-03 

NA 3.26E-OS 
NA 6.04E-04 
NA 4.03E-04 
NA 1.04E-03 

8.9SE-08 1.39E-02 
NA NA 

4.51E-10 3.64E-OO 
1.48E-12 2.14E-04 

NA NA 
NA 1.36E-04 
NA NA 

9.00E-12 3.72E-05 
NA l.SBE-04 
NA 2.98E-02 
NA 1.44E-05 

9.00E-08 4.4:ZE-O:z 
1.17E-07 4.82E-O:z 
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September 2004 

• 
Table 4E-IO{a) 

Calculatlen el' lndh'idual Exass Uf<tlme Cancer Risk (IELCR) and Hazard Quotknl (HQ) for a Curm1l On-site Non-r<Sidalttal Worl<tr 

Sub-area3E: RetalnedArea,~Tract I,St.l.euls,Misseuri 

COCs 

1.2.4-T" 

lAce.oae 
lac-

McthYitcn-but>tctheT 

!Mcthvlene chloride 

n.. ... xv~ene 

~Butvb:nzeoc 

is-B~ 
aluc:uc 

Xylcncs. total 

Orunlcs Telal Risk 

Aliobalics > aC610 aC8 ITX 10061 

A&llhlbcs > aCBto nCIO ITXI0061 

Aromalics > nC8 10 nCIO (TX 1oo6) 

PH-GRO 

liohatics > nCIOto nCI2 ITXI006l 

liphabc:s > nCI2to oCI6 ITXI006l 

liohatics > nCI6to nC21'ITXI006) 

Aromarics > nCIO to nCil (TXI006) 

!Aromatics> nCil10 nCI6 (TXI006\ 

lAn.m.lic:s > nCI6 10 nC21 ITXI006l 

rtoPH·DRO 

IAiiohatics > nC2110 aC3S ITXI006) 

k\romatics > nC21to aC3S ITXI006l 

TPH·ORO 

TPHTeta!Risk 
UMULA TIVE RISK 

Notes: 
NA: Not available 
-: Risk evaluation was oat perfonnod. 
IU:Hozardindex 
TPII: Total petroleum h)droc:alban 
ORO: Diesel range Ofl!llllic 
GRO: Gasatine nnae orpnlc 
ORO: Oil range Of!!anic 
uYJ<a: Pdicrovams pu kiloBJWn 
•!IL: MicnJ&rams pu liter 

A-Soli 
c.nc. 
(ue/k~ 

S7 
704 
ISS 

28 

134 

33 

20 
72 

liS 

32 

3n 

362 

-
274550 

-

2.312 

2.1144 

lncloorlnbalallen .r 
VaporsfremSubsulface 

Sell 

IELCR HQ 

NA 6.36E-07 

4.29E-08 2.44&03 

NA 7.8SE-07 

NA 2.72&06 

4.04£-11 3.7SE-07 

2.04£-10 4.0SE-07 

NA 2.67E-07 

NA 4.81E-07 

NA 2.32&06 

NA 3.84E-07 

NA 7.81&06 

NA 1.72£-06 

4.31&011 2.4SE-03 

-
NA 2.80&03 

- -

NA 2.33&-cNi 

NA 7.2SE-GS 

NA 2..81&03 

4.31&011 S.lASE-03 

r.-..lnhalatien or 
A-G\1 Vaponfrem Sum.r SumerHQ 

c.nc. (uc/Ll Groundwater IELCR (HI) 

IELCR . HQ 

2.SOO NA 1.93~ NA 1.93&02 

540 NA 1.43~ NA 2.01E-06 

4.29£.()8 2.44&03 

1.245 NA 7.12&05 NA 7.19&05 

NA 2.72&06 

4.04E·Il 3.7SE-07 

2.04£-10 4.0SE-07 

5.300 NA 6.41£-04 NA 6.41£-04 

930 NA 1.14&03 NA 1.14£.03 

NA UIE-07 

380 NA 2.05£-04 NA 2.08£-04 

NA 3.84B07 

NA 7.81&06 

NA 1.72&06 

NA 2.14&02 4.31&011 2.38&02 

4.917 NA 2.87&03 NA 2.87E.03 

4.917 NA 8.43E-02 NA 8.43&02 

19.667 NA 1.10~ NA 1.10£.02 

29,500 NA U2E-t2 NA UIE-el 

8.338 NA 2.14&01 NA 2.14E.OI 

8.338 NA 9.29&01 NA 9.29&01 

8.338 NA 8.7SE..oo NA 8.7SE+OO 

8.338 NA 1.51£-03 NA I.SIE-03 

8.338 NA 6.28£-04 NA 6.28E-04 

8.338 NA 1.75£-04 NA 1.75£-04 

50,025 NA 9.90E+OO NA 9.90Ett0 

373 NA 3.92&01 NA 3.92&01 

4.cn NA 1.09&05 NA 1.09&05 

4,850 NA 3.92&01 NA 3.92&01 

NA 1.04~1 NA 1.04EHII 

NA 1.04~1 4.31E-OS 1.04&+411 

• 
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• 
COCs 

I ,2,4-Trimelhylbenzene 

Acetone 

Benzene 

Elhvlbenzene 
lsopropylbenzene 

Melhvlene chloride 

Melhylten-buryl elher 

im,p.Xylene 

~apblhalene 
-Butylbenzene 

ln-Propylbenzene 

isec-Butvlbenzene 

froluene 
Xylenes, Tollll 

Orpnlcs Total Risk 
Alipbatics > nC6to nC8 (TXI006) 

Aliphatics > nC8 to nCIO (TX1006) 

Aromatics> nCB to nCIO (TXI006) 

TPH-GRO 

Aliphatics > nCIO to nCI2 (TXI006) 

AliPhatics > nCI2to nCI6 (TXI006) 

Alipbatics > nCI6to nO I (TXI006) 

> nCIO to nCI2 (TXI006) 

~tics> nCI2to nC16 (TX'I006) 

!vomatics > nCI6to nC21 (TXI006) 

TPH·DRO 
Alipbatics > nC21to nC3S (TXI006) 

Aromatics> nC21to nC3S (TXI006) 

TPH-ORO 

TPH Total Risk 
I'ITIIA ITT .A TIVE RISK 

Notes: 
NA: Not available 

-: Risk evaluation was 1101 performed. 
HI: Hazard index 
TPH: Tollll petroleum hydrocarbon 
ORO: Diesel range organic 
GRO: Gasoline range organic 
ORO: Oil range organic 
uglkg: Micrograms per kilogram 
ug/L: Micrograms per liter 

Sepu:mber 2004 

Aver:q:e SoU 
Cone. 

(~ 

-
57 

704 

ISS 

28 

33 
134 

-
20 
72 
liS 
32 

377 

362 

-
-
-

274,550 

-
~ 

-

-
-

2,312 

-
-

2,844 

• Table 4E-10(b) 

Calculation of Individual Excess Ufetime Cancer Risk (IELCR) and Hazard Quotient (HQ) for a Future Construction Worker 
Sub-area 3E: RetaiDed Area,~ Tract I, SL Louis, Missouri 

Attideutal lll£"SSIou of 
Outdoor lubalatlou of Dennal Contact with Outdoor lubalatlou of 

Dennal Contact with SoU 
SoU 

Vapors and Particulates Aver:q:eGW Groundwater Vapors from Groundwater 
from SoU Cone. (D&fL) 

IELCR HQ IELCR HQ IELCR HQ IELCR HQ IELCR HQ 

- - - - :z.soo NA NA NA 2.35&04 

NA 1.976-07 NA 2.086-07 NA 4.896-07 S40 NA NA NA 3.436-07 

J.OZE-10 8.186-0S 1.13E-10 . 9.096-0S 5.77E-IO 8.19&04 - - - -
NA 6.466-07 NA 6.606-07 NA 5.786-07 1,245 NA 2.046-02 NA 8.34E-07 

NA 9.76E-08 NA 1.086-07 NA 6.796-07 - - - - -
1.23E-12 1.926-07 1.37E-12 2.136-07 2.06E-12 1.026-07 ~ 

2.21E-12 S.4SE-08 2.4SE-12 6.0SE-08 B.SOE-13 1.98E-07 - - - - -
- - - - - - 5,300 NA 4.696-03 NA 7.76E-Ci6 

NA 3.49E-07 NA 3.87E-07 NA 2.036-06 930 NA NA NA 6.796-0S 

NA 2.08E-06 NA 6.936-07 NA 7.576-07 . 

NA 4.016-0S NA 4.466-0S NA 2.116-{)6 380 NA NA NA 2.266-{)6 

NA 9.156-07 NA 3.0SE-07 NA 4.496-07 

NA 6.56E-08 NA 7.296-07 NA 4.146-06 - - -
NA 6.31E-08 NA 6.4SE-08 NA 1.446-{)6 

l.OSE-18 1.27E-04 .J.17E-10 1.39&04 S.SOE-10 8.32&04 NA 2.51E-02 NA 3.14&04 

- - - - 4,917 NA NA NA 2.546-05 

- - - - - - 4,917 NA NA NA 7.47&04 

- - - - - - 19,667 NA NA NA 1.18&04 

NA NA NA l.lSE-03 NA 1.62E-03 29,500 NA NA NA 8.90&04 

- - - - - - 8,338 NA NA NA 1.90E-03 

- - - - - - 8,338 NA NA NA 8.226-03 

- - - - - - 8,338 NA NA NA 7.756-02 

8,338 NA NA NA 2.286-0S 

- - - - ~ - 8,338 NA NA NA t.S8E-OS 

- - - - - - 8,338 NA NA NA 1.19E-OS 

NA S.IOE-06 NA 1.55E-05 NA 4.44&-06 50,025 NA NA NA 8.76E-02 

- - - - 373 NA NA NA 3.476-03 

- - - - - - 4,477 NA NA NA 3566-{)6 

NA 7.25E-06 NA 1.86E-05 NA $.87E-07 4,850 NA NA NA 3.47E-03 

NA 1.23E-OS NA 1.28E-03 NA 1.62E-03 NA NA NA 9.20E-02 

l.OSE-10 1.39&04 1.17E-IO 1.42E-03 S.SOE-18 2.45E-03 NA l.SIE-02 NA 9.23E-02 

• 
Sum of SumofHQ 
IELCR (HI) 

NA 2.35&04 
NA 1.246-{)6 

7.92E-IO 9.92E-04 

NA 2.046-02 

NA S.BSE-07 

4.66E-12 5.076-07 

S.SIE-12 3.136-07 

NA 4.706-03 

NA 7.066-05 

NA 3.536-06 

NA 8.906-0S 
. NA 1.676-{)6 

NA 4.936-{)6 

NA 1.576-{)6 

S.OZE-10 2.65E-02 

NA 2.546-0S 

NA 7.47&04 

NA 1.18&04 

NA 3.76E-03 

NA 1.906-03 
NA 8.226-03 

NA 7.756-02 

NA 2.286-05 

NA 1.586-05 

NA 1.196-0S 

NA 8.77E-02 
. NA 3.476-03 

NA 3.566-06 

NA 3.SOE-03 

NA 9.49E-02 

8.02E-10 1.21E-Ol 
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Table 4F-10(a) 

Calculation of Individual Excess Lifetime Cancer Risk (IELCR) and Hazard Quotient (HQ) for a Current On-site Non-residential Worker 

Sub-area 3F: Retained Area, Boeing Tract 1, St. Louis, Missouri 

COCs 

ifPH-GRO 

ifPH-DRO 

irPH-ORO 

tfPH Total Risk 
CUMULATIVE RISK 

Notes: 
NA: Not available 
---: Risk evaluation was not performed. 
Ill: Hazard index 
TPH: Total petroleum hydrocarbon 
DRO: Diesel range organic 
GRO: Gasoline range organic 
ORO: Oil range organic . 
uglkg: Micrograms per kilogram 
ug/L: Micrograms per liter 

September 2004 

Average Soil 
Cone. 

(uglkg) 

---
--
---

Indoor Inhalation of 
Vapors from Subsurface 

Soil 

IELCR HQ 

-- ---
-- ---
-- ---
NA NA 

NA NA 

Indoor Inhalation of 
AverageGW Sum of SumofHQ 

Cone. (ug/L) 
Vapors from Groundwater 

IELCR (HI) 

IELCR HQ 

500 NA 2.86E-03 NA 2.86E-03 

514 NA 9.57E-02 NA 9.57E-02 

1,543 NA 7.62E-01 NA 7.62E-01 

NA 8.61E-Ol NA 8.61E-Ol 

NA 8.61E-Ol NA 8.61E-Ol 
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• 
COCs 

PH.<JRO 
trPH-DRO 

fTPH.ORO 
frPu Total Risk 
Mn. "TIVERISK 
Notes. 
NA: Not available 
-: Risk evaluation was Dot performed. 

HI: Hazard index 
TPH: Total pe1roleum hydrocarbon 
ORO: Diesel range orl:'lJiic 
GRO: Gasoline range orpnic 
ORO: Oil range organic 
ug/k8: Micrograms per kilogram 
ug/L: Micrograms per liter 

September 2004 

Aver.q:e SoU 
Cone. 

(lll:ikl:) 

-

• Table 4F-10(b) 

Calculatlou of lodlvldual Excess Ufetlme Cancer Risk (IELCR) and Hazard Quotient (IIQ) for a Future Coostructioo Worker 

Sub-area 3F: Retained Area, Boehl!: Tract 1, S~ Louis, Missouri 

Acddeotallogestioo of 
Outdoor lobalatlou of Dermal Contact witb Outdoor lobalatloo of 

Dermal Contact wltb SoU Vapors and Particulates Aver.q:eGW Vapors from Grouodwalel SoU from SoU Cooci.(IJl:IL) 
Groundwater 

IELCR HQ IELCR HQ IELCR HQ IELCR HQ IELCR HQ 

- - - - - - soo NA NA NA 2.74E-05 

Sl4 NA NA NA 9.07E-04 

- - - J,s43 NA NA NA 7.22E-03 

NA NA NA NA NA NA NA NA NA 8.16E-03 

NA NA NA NA NA NA NA NA NA 8.16&-03 

• 
Sum or SumofHQ 
IELCR (HI) 

NA 2.74E-05 

NA 9.07E-04 

NA 7.22E-03 

NA 8.16E-03 
NA 8.16&-03 
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Sc:ptcmbcr 2004 

• 
Table 4G-lll(a) 

Calcelali .. el ladiftdul Excess Ufellmo CaDM" Risk (IELCR) ud Hu:anl Qaotleal (IIQ) Cor a Cunat Oa-slle Nea-nslcleldbl Werlw" 
Sab-arao 3G: ·Rdahoal Ala, BedDc Tract 1, SL lAals, Misseari 

COCs 

1.2.4-Trimctb~ 

1.3.S-Trimctbvlbenzenc 

~~ 
llenune 
~vi benzene 

b,n-Xvlene 

Medlvl tert-butvl ether 

o-Xvlene 

toluene 

Toluene 

xw...._ Tou.l 

On:a,... Te121 Risk 

~ic:s > aC6 to aC8 (I'XI006) 

~> aC8 toaCIO(I'XI006) 

lArom.ics > aCSto aCIO (I'XI006) 

ffPH-GRO 

1,\lli;b;;ic;s >aCID to aCI2 (I'XI006) 

l\Jiobaic:s> aCI:Zto aCI6(1'X1006) 

l\Jiohalic:s> aCI6tonC21 (I'XI006l 

. Aromllics > aCIO to aCI2 (I'XI006) 

Aromatics > aCI2 to aCI6 (I'XI006) 

~> aCICitonC21 (I'XI006) 

ffiH-DRO 

Aliobaic:s > nC21to aC3S (I'X1006) 

Amm.aic:s >Dol to aC3S (I'XI006) 

m>H-ORO 

fn>H Tettl Risk 
CUMULATIVE RISK 
Notes. 
NA: Not available 

--: Risk evalualion was not performed. 
HI: Hazan! index 
TPH: Tou.l petroleum hydroc&Jbon 
ORO: Dic:selran&c O!!anic 
GRO: Gasoline ranzc O!!anic 
ORO: Oilran&c «HEinie 
UBikl!: Micrograms per kilopam 
ugll..: Microsnms per liter 

A-SCIII 
ladeorlabalalieael 

Vapon rr.m Sabsuface c. ... SCIII 
(UWkc) IELCR HQ 

&40 NA Z.72E-06 

326 NA 6.74E-06 

820 NA S.3SIW7 

S.8 1.93E-09 1.10~ 

1,010 NA U8E.o7 

2,650 NA :Z.SIE-06 

378 6S7E-12 6.11E.o8 

478 . NA 3.69E.o7 

1,.490 NA 1.51E.o8 

416 NA 6.09E.o8 

5,100 NA 6.84E-06. 

3.550 NA 9.79E.o7 
1.94&49 1.31E-84 

3,280 NA 1.94~ 

--

115751 NA 5.10~ 

IA7UOO NA Z.17&t6 

NA 9.11~ 

NA 1AOE-84 

ladeerll*alaliu er 
Anr.aceGW Samet SameCHQ 
Caioo.(ec/L) Vapon rr.m c.-w:aw 

IELCR (HI) 

IELCR HQ 

5.5 NA 3.5SE-OS NA 3.82£.05 

NA 6.74£.06 

NA S.3SIW7 

~ S.82E-(18 S.82E-03 6.02E-08 S.93E.03 

NA :Z..SE-07 

NA :Z.SIE-06 

6.S7E-12 . 6.11E-(18 

-- NA 3.69E.o7 

NA 1.51E.o8 

NA 6.09E-08 

NA 6.84E-06 

NA 9.79E.o7 

5.JlE.OI s.uE-13 '-12.&411 S."Eot.J 
1,680 NA 9.22E-04 NA 9.22~ 

1,680 NA Z.71E.o2 NA Z.71E.o2 

1,680 NA 8.17~ NA 8.17E.o4 

5,140 NA USE-e% 'NA l.SIIE-82 

222 NA S.38E-03 NA S.38E.o3 

889 NA 9.32E.o2 NA 9.32E.o2 

222 NA 2.20E-01 NA %.20E.ol 

222 NA 3.17E-OS NA 3.17E.OS 

222 NA 1.21E.OS NA I.:ZIE.OS 

222 NA 3.12E-06 NA 3.12E.o6 

2,000 NA 3.18E-81 NA 3.11E-81 

2,432 NA Z.40E..OO NA Z.40E..OO 

608 NA 9.59E.o7 NA 9.59E.o7 

3,140 NA 2M &+eO NA lMEHIO 

NA Z.75Ett0 .NA Z.75Eifll 

5.82E-GI Z."E+tO U:ZE-GI %.7~ 

• 
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COCs 

1,2,4-Trimelhylbenz.ene 
1,3,5-Trimelhyibenz.ene 
Acetone 
Benzene 

~benzene 
m,p.Xytene 

Methyl ten-butyl ether 
~apbthalene 
P.Xylene 
P-lsopropyltoluene 
lrotuene 
Xyleaes, Total 
OI'PDics Total Risk 
Aliphalics > nC6 to nC8 (TXI006) 
~lipbatics > aC8 to nCIO (TXI006) 
Aromalics > aC8 to nCIO (TXI006) 
TPH.,GRO 
Aliphalics > nCIO to nCI2 (TXI006) 

Alipbatics > nCI2 to nCI6 (TXI006) 
IAJipbatics > nCI6 to nC21 (TXI006) 
IAromalics > nC10 to nCI2 (TXI006} 

~omalics > nC12to oCI6 (TXI006) 

~omalics > nCI6 to nC21 (TXI006) 
irPH-DRO 
IAJiphatics > nC21 to nC35 (TXI 006) 
komalics > nC21 to nC3S (TXI006) 
ifl'H.ORO 
lrPn Total Risk 
C:IIMlJLA T1VE RISK 
Notes: 
NA: Not available 
-: Rislc evaluation was not performed. 
HI: Hazard index 
TPH: Total petroleum hydrocarbon 
ORO: Diesel range organic 
GRO: Gasoline range organic 
ORO: Oil range organic 
ugllcg: Micrograms per lcilogram 
ug/L: Microgriuns per lirer 

September 2004 

Ave~ SoU 
Coac. 

(~) 

840 
326 
820 

S48 
1,010 

2.650 
378 
478 

1,490 

416 

5,700 

3.SSO 

-
..:.... 

-
3,280 

-
-
-
-
-
-

85750 

-
-

1,470000 

• Table4G-10(b) 
Calculation of ladlvldual Excess Ufetlme Omc:er Risk (IELCR) aad Hazard Quotient (HQ) for a Future 9lastruction Worker 

Sub-area 3G: Retained Area, BoeiDg Tract 1, SL Loafs, Missouri 

Acxldentallagestlon of 
Outdoor labalatloa of 

Dermal Contact with Outdoor lahalation of 
Dermal Contact wiih SoU 

SoU 
Vapors aad Particulates Ave~GW Groundwater Vapors from Groundwater 

from SoU Coac.(UWf.) 
IELCR HQ IELCR HQ IELCR HQ IELCR HQ IELCR HQ 

NA 5.86&06 NA 6.SIE-06 NA 1.24E-04. 5.S NA NA NA 5.23E-01 

NA 2.28&06 NA 2.53&06 NA 1.22E-04 -
NA 2.86&06 NA 3.02&06 NA 7.10&06 - - - - -

7.91E-11 6.37E~5 8.79E-II 7.07E-05 4.49E-10 6.38E~ 484 9.3~8 7.SOE~2 3.81E-ll S.41E~S 
NA 3.52&06 NA 3.60&06 NA 3.15&06 - - - - -
NA 1.54&06 NA 5.13E-07 NA l.SOE-05 

6.21E-12 1.53E-07 6.90E-12 1.70E-07 2.39E-12 5.56E-01 - -
NA 8.33&06 NA 9.2SE-06 NA 4.86E-05 - - - - -
NA 8.66E-07 NA 2.89E~7 · NA 1.46&06 
NA 4.84&06 NA 1.61E~ NA 1.84&06 - - - -
NA 9.94E-07 NA J.IOE-05 NA 6.26E~5 - - - - -
NA 6.19E-07 NA 6.33E-07 NA UIE-05 - - - - -

8.53E-11 9.55E-fS 9A8E-11 l.IOE-04 4.S1E-UI l.OSE-03 9.32E-08 7.SOE-G2 3.81E-ll S..46E-OS 

- - - - - - 1,680 NA NA NA 8.75&06 

- - - - - - 1,680 NA NA NA 2.S7E-04 

- - - - - - 1,680 NA NA NA I.OIE~5 

NA NA NA 1.49E-OS 'NA 1.93E-OS 5,040 NA NA NA 2.76&04 

- - - - - - 222 NA NA· NA 5.lOE-05 

-· - - - - - 889 NA NA NA 8.83E~ 

- - - - - - 222 NA NA NA 2.08E~3 

- - - - - - 222 NA NA NA 6.18E-07 

- - - - - - 222 NA NA NA 4.32E-07 

- - - - - - 222 NA NA NA 3.44E~7 

NA 1.19&04 NA 5.7SE-04 NA 1.6SE-04 l,OOO NA NA NA 3.02E-03 

- - - - - - 2,432 NA NA NA 2.28E-02 

- - - - - - 608 NA NA NA 7.99E-07 

NA 3.7SE-03 NA 9.64E-03 NA 3.04&04 31140 NA NA NA 2.28E-02 

NA 3.93E-03 NA U2E-02 NA 4.87E-04 NA NA NA 2.61E-02 

8.53E-11 4.03E-03 9.48E-11 l.GJE-02 4.S1E-10 1.54E-03 9.32E-08 7.SOE-02 3.81E-ll 2.61E-0.2. 

• 
Sum of SumofHQ 
IELCR (HI) 

NA· 1.37E-04 
NA 1.26E-04 

NA l30E-OS 

9.38E-08 7.S8E-02 
NA 1.03~ 

NA 2.71E-05 
I.S5E-ll 8.79E~7 

NA 6.61E-05 

NA 2.61&06 
NA 8.30&06 
NA 7.47E-05 
NA I.S4E~S 

9.38E-08 7.63E-02 
NA 8.15&06 
NA 2.S7E-04 
NA I.OIE-05 

NA 3.10&44 
NA S.lOE-OS 
NA 8.83E-04 

NA 2.08E-03 
NA 6.18E-07 

NA 4.32E-07 

NA 3.44E-07 

NA 3.94E-G3 
NA 2.28E-02 
NA 7.99E-07 
NA 3.64E-0.2. 

NA 4.07E-02 

9.38E-08 1.17E-01 
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Table 48-lO(a) 

Calculation of Individual Excess Lifetime Cancer Risk (IELCR) and Hazard Quotient (HQ) for a Current On-site Non-residential Worker 
Sub-area 38: Retained Area, Boeing Tract 1, St. Louis, Missouri 

COCs 

TPH-GRO 

TPH-DRO 

TPH-ORO 

TPH Total Risk 

~enic 
!Manganese 

Metals Total Risk 
CUMULATIVE RISK 

Notes: 
NA: Not available 
--: Risk evaluation was not performed. 
Ill: Hazard index 
TPH: Total petroleum hydrocarbon 
DRO: Diesel range organic 
GRO: Gasoline range organic 
ORO: Oif range organic 
uglkg: Micrograms per kilogram 
ug/L: Micrograms per liter 

Average Soil 
Cone. 

(uglkg) . 

---
---
---

--
---

Indoor Inhalation of 
Vapors from Subsurface 

Soil 

IELCR HQ 

--- --
-- --
--- --. 
NA NA 

-- ---
--- --
NA NA 

NA NA 

Indoor Inhalation of 
AverageGW 

Vapors from Groundwater 
Sum of SumofHQ 

Cone. (ug/L) IELCR (HI) 

IELCR HQ 

275 NA 6.42E-04 NA 6.42E-04 

2,520 NA 5.74E-Ol NA 5.74E-Ol 

213 NA l.29E-Ol · NA l.29E-Ol 

NA 7.04E-Ol NA 7.04E-Ol 

80 NA NA . NA NA 

8,860 NA NA NA NA 

NA NA NA NA 

NA 7.04E-01 NA 7~04E-01 

• 
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COCs 

1Ace1one 
[Melhyl elhy! b:1one (MEK) 
IMelhy~ne chloride 
iXyJenes, !Oial 
loi'EUIIcs Total Risk 
~-GRO 
tn'H·DRO. 
rrm.oRO 
ri'PH Total Risk 
~Die I 
[Man~ 
~tals Total Risk 
MIMI![ TIVE RISK 

NOles: 
NA: Nouvailable 
-: Risk evalualioo was not performed. 
HI: Hazard index 
TPH: TOial petroleum hydrocarbon 
ORO: Diesel range organic 
GRO: Gasoline range organic 
ORO: Oil range organic 
ullflc8: Micrograms per kilogram 
ugiL: Micrograms per liu:r 

September 2004 

I 

Ave~ SoU 
Coac. 

(IJ1:/k&) 

21 
8.8 
4.5 
6.0 

375 
36,120 
3.159 

-
-

•• Table 4H-IO(b) 
Calculation of ladivldual Excess Ufetime Cancer Risk (IELCR) aad Huard Quotieat (IIQ) for a Future Coustructloa Worker 

Sub-area 3H: Retained Area, lloe1ug Tract I, SL Louis, Missouri 

Acddeutall~ of Outdoor luhalatlon of 
Dermal Contact with Outdoor luhalatlou of Dermal Contact with SoU 

SoU 
Vapars IUld Particulates Aft<qeGW Groundwater Vapors from Groundwater from SoU Coac. (ug/L) 

IELCR HQ IELCR HQ IELCR UQ IELCR HQ IELCR HQ 
NA 132£..08 NA 7.73~ NA 1.82&07 - -
NA 5.11&09 NA 5.68&09 NA 1.98E-08 - - - -

1.68E-13 2.62£..08 1.87E-13 2.91E-08 2.80&13 1.39E-08 - - - - -
NA 1.04&09 NA 1.06&09 NA 2.37E-08 - - - - -1.68&-13 1.06E-07 1.8'7&-13 1.13&-07 2.80&-13 2.39&-07 NA NA NA NA 
NA NA NA 1.70E-06 NA 2.21E-06 275 NA NA NA 4.98E-06 
NA 7.97E-05 NA 2.42E-04 NA 6.93E-05 2,520 NA NA NA 4.41E-03 
NA 8.05E-06 NA 2.07E-05 NA 6.52E-07 213 NA NA NA 9.89E-04 
NA S.17E-OS NA 2.65£.04 NA 7.22£-05 NA NA NA S.41E-03 
- - - - - - 80 NA NA NA NA - - - - - - 8,860 NA NA NA NA 

NA NA NA NA NA NA NA NA NA NA 
1.68&-13 8.78E-OS 1.87&-13 2.65£.04 2.80&-13 7.24E-OS NA NA NA S.41E-03 

• 
Sum of SumofHQ 
IELCR (Ill) 

NA 332E-07 
NA 3.06~ 

63SE-13 6.91E-08 

NA 2.58E-08 
'-JSE-13 4.58&-07 

NA 8.90E-06 
NA 4.81E-03 
NA 1.02~3 

NA 5..83E-03 
NA NA 
NA NA 
NA NA 

6.3SE-13 5.83E-03 
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ATTACHMENT 4-A 

ECOLOGICAL RISK ASSESSMENT- AREA 3 RETAINED AREA 
TIER 1 SCREENING CHECKLIST FOR POTENTIAL RECEPTORS AND HABITAT 

CHECKLIST #1 

1. Is the site less than V2 mile to a surface water resource (pond, river, lake, etc.)? 

Yes, the adjacent Area 9 to the east is ·located above a portion of Coldwater Creek that 
flows through an enclosed culvert. However, Area 3 is up cross gradient about 550 feet 
southwest from the portion of Coldwater Creek that enters an open culvert and continues 
to flow north. 

2. Are wetlands (e.g. marshes, swamps, fens) on or adjacent to the site? 

No. 

3. Are contaminated soils uncovered or otherwise accessible to ecological receptors and the 
elements? 

No, the site is entirely paved. 

4 . Has a proc·ess (operational) discharge or storm water permit not been issued for the site? 

Site-wide, ·there is a storm water permit. 

5. Is the site located in a known Karst environment (see Reference map)? 

No. 

6. Are there federal or state rare, threatened, or endangered species on or within a V2 mile 
radius of the site? Note, the V2 mile radius limit does not necessarily apply to situations 
where a hydrogeological connection exists between the site and karsitic features. 

No. 

7. Are there one or more environmentally sensitive areas (see Ecological Risk Assessment 
Figure #l for definition) at or within a V2 mile radius of the site? 

No. 

8. Are commercially or recreationally important species (fauna or flora) on or within a Y2 
mile radius of the site? 

No . 
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ATTACHMENT 4-B 

ECOLOGICAL RISK ASSESSMENT- AREA 3 RETAINED AREA 
TIER 1 SCREENING CHECKLIST FOR POTENTIAL RECEPTORS AND HABITAT 

CHECKLIST #2 

la. Can contaminants associated. with the site leach, dissolve, or otherwise migrate to 
groundwater? 

Yes, groundwater has been impacted. 

1 b. Are contaminants associated with the site mobile in groundwater? 

Yes. 

lc. Does groundwater from the site discharge into to ecological receptor habitat? 

Yes, Coldwater Creek is located to the east below a ponion of the adjacent Area 9 in an 
enclosed culven, and flows nonh into an open culven about 550 feet nonheast of Area 3. 

1. . Could contaminants associated with the site r~ach ecological receptors via groundwater? 

No, groundwater impact is minimal, and located primarily about 700 feet from the creek; 
therefore, impact to the creek from Area 3 is unlikely . 

2a. Is NAPL present at the site? 

No. 

2b. Is NAPL migrating? 

No. 

2c. Could NAPL discharge occur where ecological receptors are found? 

No. 

2. Could contaminants'from the site reach ecological receptors via migration ofNAPL? 

No. 

3a. Are contaminants present in surface soils? 

No. 

3b. Can contaminants be le~ched from or be transported by erosion of surface soils? 

No . 
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3. Could contaminants reach ecological receptors via erosional transport of contaminated 
soil or via precipitation runoff? 

No. 

4a. Are contaminants present in surface soil or on the surface of the ground? 

No. 

4b. Are potential ecological receptors on the site? 

No: 

4. Could contaminants reach ecological receptors via direct contact? 

No. 

Sa. Are contaminants present on the site·volatile? 

Yes. 

5b. Could contaminants on the site be transported in air as dust or particulate matter? 

5. 

No, the site is entirely paved, and the impact is not in the surficial soil . 

· Could contaminants reach ecological receptors via inhalation of volatilized contaminants 
or contaminants adhered to dust in ambient air or in subsurface burrows? 

No, the site is entirely paved, and the impact is not in the surficial soil. 

6a. Are contaminants present in surface and shallow subsurface soils or on the surface of the 
ground? 

Yes. 

6b. Are contaminants found in soil on the site taken up by plants growing on the site? 

No, the site is entirely paved. 

6c. Do potential ecological receptors on or near the site feed on plants found on the site? 

No, the site is entirely paved. 

6d. Do contaminants found on the site bioaccumulate? 

6. 

Yes, some metals. 

Could contaminants reach ecological receptors via ingestion of either soil, plants, 
animals, or contant!nants directly? 

No. 
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7a. Are there Karsitic features on or within a Y2 mile radius of the site? 

No. 

7b. Is there a hydrogeological connection between the site and karsitic features such as seeps, 
springs, streams, or other surface water bodies? 

No. 

7. Could contaminants reach ecological receptors via transport through a Karst system? 

No . 

September 2004/ Area 3 4-B-3 The RAM Group 
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5.1 INTRODUCTION 

SECTION5.0 
AREA 4: POWER PLANT 

The Power Plant, also referred to as Area 4, is located in the southeastern portion of the Facility, 
adjacent and south ofNorfolk and Western Railroad Company railroad tracks and Banshee Road. 
Area 4 is bounded by Area 3 on the west and south, and by Area 9 on the east (see Figure 5-1). 
This section describes the constituents in this Area, the exposure model, the evaluation of the 
current and future risk to human health and the environment, and conclusions based on the results 
of the risk evaluation. 

5.2 DESCRIPTION OF AREA 

The Power Plant is an area approximately 400 feet long by 300 feet wide. Within this Area, there 
are two main buildings and a parking lot. 

5.2.1 Potential Sources within Area 

The following three SWMUs were identified in this Area during the RF A investigation (SAIC, 
1995): 

• SWMU 10: 

• SWMU 11: 
• SWMU28: 

Current 375-gallon Waste Oil AST; 
Former 1,000-gallon Waste Oil UST; and 
Leaking Transformer. 

Three USTs (see Table 5-1) has been identified in this Area, ranging in size from 1,000 gallons to 
20,000 gallons. The contents ofthe USTs have been fuel oil and waste oil. The 20,000-gallon 
fuel oil UST (B39) is the only UST currently active in this Area. · 

Hence, within this Area, we anticipate constituents of concern to be petroleum hydrocarbons, 
metals, and PCBs. 

5.2.2 Soil Stratigraphy within Area 

There are five soil borings within this Area, see Table 5-2 for further details of these borings. 
Based on the soil boring logs, the soil stratigraphy within this Area is clay, silty clay, and clayey 
silt from approximately 2 feet bgs to 24 feet bgs. For additional details, refer to the RFI 
(MACTEC, 2004). No borings deeper than 24 feet were advanced in this Area. Based on borings 
outside this Area, bedrock is at approximately 80 feet bgs (which consists oflimestone). No karst 
features have been identified in this Area. To evaluate the risk to indoor inhalation, a source 
average depth of3 feet (91 em) was used (See Table 1-9). 

5.2.3 Hydrogeology within Area 

There are no monitoring wells located within this Area. Based on recent (since 2000) 
groundwater gauging data in monitoring wells outside this Area, groundwater flow within the 
shallow zone is to the east (see Figure 5-2) towards Coldwater Creek, which is located about 175 
feet east o~ this Area below the surface in an enclosed culvert. Based on the soil boring logs, 
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shallow groundwater appears to be present at about 9 feet bgs. To evaluate the risk to indoor 
inhalation, an average depth to groundwater of9 feet (365 em) was used (See Table 1-13). 

5.3 LANDUSE 

5.3.1 Current Land Use 

The Area is owned by Boeing and is being used as a power plant. Building 5 has a basement with 
18-foot ceilings. Boeing intends to retain ownership of this Area. 

5.3.2 Future Land Use 

This Area is anticipated to remain in use as a power plant. When and if the power plant is 
decommissioned, the future land use could change and risk could be re-evaluated at that point in 
time. 

5.4 AVAILABLE DATA 

The following provides an overview of the available data within the Area: 

• Five soil borings have been sampled within this Area since 1998 resulting in seven 
individual soil samples. 

• Two soil borings were completed as piezometers in this Area and have been sampled 
for groundwater up to two times for selected constituents during July 2003. 

• Due to the lack of data in Area 4, it was decided to incorporate data from six additional 
sample locations from Area 3H that are located along the eastern boundary of Area 3H 
adjacent to Area 4. The additional samples were obtained in November 2002 and July 
2003 from the following locations: 

o Soil- B4El-14, B4E2D-10, and B4E3-18 
o Groundwater- B4E1W, B4E3W and duplicate, and B5MW-22W 

5.5 CONSTITUENTS IDENTIFIED WITHIN AREA 

5.5.1 Soil 

Since 1998 to date, seven soil samples have been collected within Area 4 during two 
investigations. Also, three samples collected in November 2002 and July 2003 from Area 3H 
along the boundary with Area 4 were used. These were B4El-14, B4E2D-10, B4E3-18. These 
samples have been analyzed for a comprehensive list of constituents that included VOCs, 
SVOCs, P AHs, PCBs, TPH, and metals. Typical laboratory methods that were used include SW 
846 Methods 6010, 7060, 7421, 7471, 7740, 8081, 8240, 8260, 8270, 8310, OAl, and OA2. 
Appendix E-1 includes a comprehensive table of the laboratory data for constituents detected at 
least once in soil samples from Area 4. The Area 3H samples are included in Appendix D-1. 
Table 5-3 presents a listing of the soil samples used in the risk calculations. Evaluation of the 
data on Tables 5-4(a), 5-4(b), 5-4( c), and 5-4( d) indicated that the following 29 constituents were 
detected in at least one soil sample: 
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METALS ORGANICS 

Arsenic Lead Acetone Benzo(g,h,i)perylene 

Barium Mercury Methylene chloride Benzo(k)fluoranthene 

Beryllium Nickel Methyl ethyl ketone Chrysene 

Cadmium Selenium Toluene Dibenzo(a,h)anthracene 

Chromium Zinc X ylenes, total Fluoranthene 

Copper Anthracene Indeno( 1,2,3-cd}.0'fene 
Benzo(a)anthracene Phenanthrene 

Benzo(a)pyrene Pyrene 
Benzo(b )fluoranthene TPH 

The soil data was further evaluated for potential exposures to the non-residential worker and 

construction worker. 

Non-residential Worker 

The non-residential worker data are constituents in soil samples collected above the groundwater 

table. The data for soil samples collected at or above a depth of 9 feet bgs are included. 

The maximum detected concentrations of metals were compared with the background levels. 

Metals whose maximum concentrations did not exceed the background levels were eliminated 
from further consideration and included barium, beryllium, cadmium, chromium, copper, lead, 

mercury, nickel, and zinc. Based on this elimination, the following 18 constituents were 

considered further: 

METALS ORGANICS 
Arsenic Acetone Benzo(g,h,i)perylene 

Selenium Methylene chloride Benzo(k)fluoranthene 
Methyl ethyl ketone Chrysene 

Toluene Dibenzo(a,h)anthracene 
Anthracene Fluoranthene 

BenzoiaJanthracene Indeno( 1 ,2,3-cd)pyrene 
Benzo(a)pY}"ene Phenanthrene 

Benzo(b )fluoranthene Pyrene 

Based on this evaluation, the constituents listed above were considered for quantitative risk 

evaluation for soil exposures to the non-residential worker. 

Construction Worker 

The construction worker data are constituents in soil samples collected above the typical 

construction depth. To be conservative, soil samples collected at or above a depth of 20 feet bgs 

are included. 

The maximum detected concentrations of metals were compared with the background levels . 

Metals whose maximum concentrations did not exceed the background levels were eliminated 
from further consideration and included barium, beryllium, cadmium, chromium, copper, lead, 

September 2004/ Area 4 5-3 The RAM Group 



• 

• 

• 

mercury, nickel, and zinc. Based on this elimination, the following 20 constituents were 

considered further: 

METALS ORGANICS 
Arsenic Acetone Benzo(g,h,i)perylene 

Selenium Meth_ylene cloride Benzo(k)fluoranthene 
Meth_yJ ethyl ketone C_hrysene 

Toluene Pibenzo(a,h)anthracene 
Xylenes, total Fluoranthene 

Anthracene lndeno(l ,2,3-cd)pyrene 
Benzo(a)anthracene Phenanthrene 

Benzo(a)pyrene Pyrene 
Benzo(b )fluoranthene TPH 

Based on this evaluation, the constituents listed above were considered for quantitative risk 
evaluation for soil exposures to the construction worker. 

5.5.2 Groundwater 

During the various investigations conducted within this Area, groundwater samples were 
analyzed for a comprehensive list of" constituents that included VOCs, SVOCs including P AHs, 
PCBs, TPH, and metals using laboratory analysis SW 846 Methods 6010, 7470, 8081, 8260, 
8270, OAl, and OA2. Appendix E-2 includes a comprehensive list of the analytical data for 
constituents detected at least once in groundwater samples for Area 4. Five additional samples 
including one duplicate collected in November 2002 and July 2003 from Area 3H along the 
boundary with Area 4 were used. Appendix D-2 provides comprehensive data for the Area 3H 
samples B4ElW, B4E3W, and B5MW-22W. Table 5-5 presents a listing of the groundwater 
samples used in the risk calculations. 

Evaluation of the data on Tables 5-6(a), 5-6(b), 5-6(c), and 5-6(d) indicated that the following 29 
constituents were detected in at least one groundwater sample: 

METALS ORGANICS/TPH 
Arsenic 1,2-Dichlorobenzene Carbazole 
Barium Acetone Chrysene 

Chromium Carbon Disulfide Dibenzofuran 
Copper Methylene Chloride Diethylphthalate 
Lead Naphthalene Di-n-butylphthalate 

Manganese Toluene Fluoranthene 
Mercury Acenaphthene Fluorene 
Nickel Anthracene Phenanthrene 
Zinc Benzo(a)anthracene Pyrene 

Benzo(b )fluoranthene TPH(2 types) 

Acetone was not considered further since it was the only VOC detected in the specific sample. 
The maximum detected concentration for each constituent was compared with various screening 
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criteria. Constituents for which the screening criteria exceeded the maximum detected 
concentration were eliminated from further consideration. These included 1,2-dichlorobenzene, 
carbon disulfide, methylene chloride, naphthalene, toluene, acenaphthene, anthracene, chrysene, 
dibenzofuran, diethylphthalate, di-n-butylphthalate, fluoranthene, fluorene, phenanthrene, pyrene, 
barium, chromium, copper, mercury, nickel, and zinc. As discussed in Section 1.9.11, lead was 
also eliminated. The remaining six constituents are presented in the table below: 

METALS ORGANICS/TPH 
Arsenic Benzo(a)anthracene I Carbazole 

Manganese Benzo(b )fluoranthene I TPH (2 types) 

Based on this evaluation, the constituents listed above were considered for quantitative risk 
evaluation for groundwater. 

5.6 FREE PRODUCT 

No free product has been observed within this Area. 

5.7 EXPOSUREMODEL 

5.7.1 Current Conditions 

This Area is comprised of the power plant buildings and parking lots. Hence, the receptors under 
current conditions would be the non-residential worker and a visitor/maintenance worker to the 
Area. As the exposure duration for the visitor/maintenance worker is small relative to the on-site 
non-residential worker, the risk from any soil or groundwater impact will not be quantitatively 
evaluated for the visitor/maintenance worker. 

Exhibit 5-1 presents the EM for the current non-residential worker. 

EXHIBIT 5-1. EM FOR CURRENT ON-SITE NON-RESIDENTIAL WORKER 

Scenario, Receptor, and Pathways I CorNC Justification 
Routes Analyzed 

Dermal Contact with Surficial Soil NC The Area is entirely paved; therefore, contact with 
surficial soil is unlikely. 

Ingestion of Surficial Soil NC The Area is entirely paved; therefore, ingestion o 
surficial soil is unlikely. 

Indoor Inhalation of Vapors from c Volatile constituents were detected in soils in thh 
Subsurface Soil Area; therefore, this pathway is complete. 

Indoor Inhalation of Vapors from c Vapors from groundwater may migrate into the 
Groundwater buildings; hence, this pathway is complete. 

Notes: NC: Not Complete C: Complete 
Exposure pathways highlighted in bold indicate that these pathways are complete and will be quantitatively 
evaluated. 
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Under future conditions, the land use in this Area is not expected to alter; hence, the receptors 
will remain the same in the future. As such, they will not be quantitatively evaluated, as the 
comparison for the current conditions will be protective of the future non-residential worker. 
Groundwater concentrations are expected to decrease in the future through natural attenuation 
processes, further reducing the risk. 

In the future, construction work could be performed within this Area; therefore, the potential 
future construction worker is a receptor. Exhibit 5-2 presents the EM for the construction worker. 

EXIllBIT 5-2. EM FOR POTENTIAL FUTURE CONSTRUCTION WORKER 

Scenario, Receptor, and CorNC Justification 
Pathways/Routes Analyzed 

Dermal Contact with Soil c Soil is impacted at depths less than 20 feet, 
which is considered the construction zone; 
therefore, contact is possible. 

Accidental Ingestion of Soil c Soil is impacted at depths less than 20 feet, 
which is· considered the construction zone; 
therefore, ingestion is possible . 

Outdoor Inhalation of Vapors and c Soil is impacted within this Area, and some 
Particulates from Soil of the constituents identified are volatile; 

therefore, this pathw~y is complete. 

Dermal Contact with Groundwater c A construction worker may come in contact 
with groundwater located at a depth of about 
12 feet bgs. Therefore, this pathway is 
considered complete. 

Outdoor Inhalation of Vapors from c Vapors from groundwater may migrate 
Groundwater upwards through the unsaturated zone and 

into the ambient air. Hence, this pathway is 
complete. 

Notes: NC: Not Complete C: Complete 

Exposure pathways highlighted in bold indicate that these pathways are complete and will be 
quantitatively evaluated. 

5.8 REPRESENTATIVE CONCENTRATIONS 

Representative concentrations for this Area were determined to be the Area-wide average in soil 
and groundwater. This was chosen as the sampling activities that have been performed have all 
been within the areas of most impact; therefore, the mean concentration represents a conservative 
estimate of the overall impact to the Area. Additionally, no information is known regarding the 
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likely future location of a building; therefore, it is prudent to identify the source areas as the 
representative concentration. 

Tables 5-7(a), 5-7{b), and 5-8 present the soil and groundwater average and maximum 
concentrations. The ratio of the maximum detected concentration to average concentration is also 
presented. None ofthe constituents exceeded a ratio of 10. 

5.9 CALCULATION OF RISK 

Tables 5-9(a) and 5-9(b) present the results for the non-residential worker and construction 
worker, respectively. The tables present the carcinogenic {IELCR) and non-carcinogenic (HQ 
and HI) risks for: 

• EachCOC, 
• Each route of exposure, 
• Cumulative risk for each COC, 
• Cumulative risk for each route of exposure, and 
• Total risk, which is the sum of risk for all the COCs and all the routes of exposures. 

Based on these tables, following are the key observations. 

5.9.1 Non-residential Worker 

Carcinogenic Risk: 

As indicated in Table 5-9(a), the cumulative IELCR is 2.17 x 10-10
, which is well below the 

regulatory acceptable level of 1 x 104
. Since the cumulative risk is less than 1 x 10-5, clearly the 

risk for each COC and routes of exposure is less than 1 x 1 o-5 
- the regulatory acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 5-9(a) the cumulative HI for all COCs and all routes of exposure is 0.47, 
which is below the regulatory acceptable level of 1.0. Since the cumulative HI is less than 1, the 
HQ for each COC and each route of exposure, and hence each target organ would be less than 1. 0 
- the regulatory acceptable level. 

5.9.2 Construction Worker 

_Carcinogenic Risk: 

As indicated in Table 5-9{b), the cumulative IELCR is 2.6 x 10-6 that is below the regulatory 
acceptable level of 1 x 104

. Since the cumulative risk is less than 1. x 10-5, clearly the risk for 
each COC and routes of exposure is less than 1 x 1 o-5 

- the regulatory acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 5-9{b), the cumulative HI is 0.014, which is below the regulatory acceptable 
level of 1.0. Since the cumulative HI is less than 1, the HQ for each COC and each route of 
exposure, and hence each target organ would be less than 1. 0 - the regulatory acceptable level. 
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5.10 ECOLOGICAL RISK 

The only potential ecological receptor in the area is Coldwater Creek. Area 4 is located 
approximately 175 feet west of the portion of Coldwater Creek that flows through an enclosed 
culvert, and about 200 feet southwest of the portion of Coldwater Creek that enters an open 
culvert and continues to flow north. There are no known unpermitted conduits present that could 
carry impacts from Area 4 to Coldwater Creek. Considering the geology, groundwater flow 
characteristics, and the chemical types and concentrations of impacts in Area 4, it is not likely 
that migration of impacts from Area 4 to Coldwater Creek will occur. The Tier 1 ecological 
screening checklists have been completed for this Area, and are presented as Attachment 5-A and 
Attachment 5-B. These checklists identified no potential ecological receptors or issues. 

5.11 CONCLUSIONS 

The calculated risks for all the COCs and all potentially complete routes of exposure for the non­
residential worker and the construction worker are below the acceptable target risks . 
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USTNo. 

B38 
B39 
.B44 

September 2004 

• 
Table 5-1 

Sununary of Underground Storage Tanks (USTs) Present Historically within Area 4: Power Plant 
Boeing Tract l,.St. Louis, Missouri 

Location 
Volume 

Contents Construction Material Year Installed Status 
(GaUons) 

Bldg. 6 (Boeing) 20,000 Fuel Oil Coated Double Wall Steel 1989 Closed 
Bldg. 6 (Boeing) 20,000 Fuel Oil Coated Double Wall Steel 1989 Active 
Bldg. 6 (Boeing) 1,000 Waste Oil Single Wall Steel 1970 Removed 1988 

• 
Conunents 

In Place 

Excavated 
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December 2003 

Table 5-2 

So~l Boring Information for Area 4: Power Plant 

Boeing Tract 1, St. Louis, Missouri 

Borin I! Date Drilled 

BSEl 7/24/2003 

BSE2 7/24/2003 

S10B1 2/3/1998 

SlOB2 2/3/1998 

SlOB4 2/3/1998 
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Table 5-3 

Soil Samples Used in Average Concentration Calculations in Area 4: Power Plant 

4 
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September 2004 

Table 5-4(a) 
Soil Constituents Average Concentrations for VOCs in 

Area 4: Power Plant 

Average Concentration­
Only Samples With 

VOC Detections 

Notes: 

ug/kg- micrograms per kilogram 

St . 

22.33 6.3 3.27 4.96 4.23 

Groundwater table is at a depth of9 feet below ground surface (bgs) for area. 
Non Residential Worker- above groundwater table in the area 
Construction Worker- above a depth of20 feet bgs 

VOCs- Volatile Organic Compounds 

NA- Not Analyzed 

im~W~~iW.D~il!®~~-~~:@:li~I~!~Ii~ii~i~i~ii~:~;~:~:~:~:::iiii~i 
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Table 5-4(b) 
Soil Constituents Average Concentrations for TPHs in 

Area 4: Power Plant Construction Worker 
Tract St. 

Notes: 

Groundwater table. is at a qepth of9 feet below ground surface (bgs) for area. 

Non Residential Worker- above groundwater table in the area 

Construction Worker- above a depth of20 feet bgs 

uglkg - micrograms per kilogram 

TPH- Total petroleum hydrocarbon 

DRO - Diesel range organic 

GRO - Gasoline range organic 

ORO - Oil range organic 

Bold indicates a detection 

NA- Not analyzed 
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Table 5-4(c) 

Soil Constituents Average Concentrations for Metals in Area 4: Power Plant Non-Residential Worker 

Average Concentration -
Only Samples With 
Metals Detections 

Notes: 

uglkg - micrograms per kilogram 

Tract St. Missouri 

7,508 156,500 511 

Groundwater table is at a depth of 9 feet below ground surface (bgs) for area. 

Non Residential Worker - above groundwater table in the area 

Construction Worker - above a depth of 20 feet bgs 

NA - Not Analyzed 

1 of 2 

48 9,650 

• 
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Table 5-4( c) 

Soil Constituents Average Concentrations for Metals in Area 4: Power Plant Construction Worker 
Tract St. Missouri 

Average 
Only Samples With 
Metals Detections 

Notes: 

ug/kg- micrograms per kilogram 

7,508 156,500 511 

Groundwater table is at a depth of9 feet below ground surface (bgs) for area. 

Non Residential Worker- above groundwater table in the area 

Construction Worker- above a depth of20 teet bgs 

NA- Not Analyzed 

-· 

332 15,350 13,000 12,558 48 9,650 1,262 33,300 

2 of2 

• 
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Table 5-4( d) 

Soil Constituents Average Concentrations for PAHs in Area 4: Power Plant 
Non-Residential Worker and Construction Worker 

Average Concentration­
Only Samples With 

P AH Detections 

Notes: 

uglkg - micrograms per kilogram 

2.98 5.09 7.51 

Groundwater table is at a depth of9 feet below ground surface (bgs) for area. 

Non Residential Worker- above groundwater table in the area 

Construction Worker- above a depth of20 feet bgs 

PAH- Polynuclear aromatic hydrocarbon 

NA- Not Analyzed 

September 2004 

St. 

28.30 13.46 2.77 7.12 34.87 10.72 

• 

5.87 24.34 20.54 
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Table 5-5 
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Table 5-6(a) 
Groundwater Constituents Average Concentrations 

for VOCs in Area 4: Power Plant 

Notes: 

Concentration -
Only Samples With 

VOC Detections 

ug/1- micrograms per liter 

VOCs ·Volatile Organic Compounds 

NA. Not Analyzed 

St. 

3.8 

!HM~~m!:ii:~~Ji:~a:~m.~:m:r~:mnmi:::::::r::::=:::r:::: 

4.0 8.0 4.6 2.5 
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Table 5-6(b) 
Groundwater Constituents Average Concentrations 

for TPHs in Area 4: Power Plant 

Notes: 

u!¥1· micrograms per liter 

TPH • Total petroleum hydrocarbon 

DRO • Diesel range organic 

GRO • Gasoline range organic 

ORO • Oil range organic 

Bold indicates a detection 

NA ·Not analyzed 

September 2004 

St . 
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Average Concentration -
Only Samples With 
Metals Detections 

Notes: 

ug/1- micrograms per liter 

NA- Not Analyzed 

Bold indicates a detection 

September 2004 

Table 5-6(c) 
Groundwater Constituents Average Concentrations for 

Metals in Area 4: Power Plant 
St. 

47.50 990 8.25 9.50 33.50 4,863.5 0.30 14 234 

MACTEC 
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Average Concentration -
Only Samples With 5.59 5.27 5.51 5.37 6.37 5.84 4.34 3.62 5.14 9.61 4.87 9.61 7.61 

P AH Detections 

Notes: 

ugll -micrograms per liter 

P AH - Polynuclear aromatic hydrocarbon 

NA- Not Analyzed 

Bold indicates a detection 

•• 

MACTEC 
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Notes: 

uglkg - micrognuns per kilogram 

DRO - Diesel range organic 

GRO- Gasoline range organic 

• Table 5-7(a) 
Soil Constituents of Concern Sununary for Non-Residential Worker for Area 4: Power Plant 

ORO - Oil range organic 

NA: Not available 

ND - Not detected 

N/ A - Not applicable 

Max Detected - Maxirnwn value of detected concentrations 
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Notes: 

uglkg - micrograms per kilogram 
DRO - Diesel range organic 

GRO - Gasoline range organic 

• Table 5-7 (b) 
Soil Constituents of Concern Swrunary for Construction for Area 4: Power Plant 

ORO - Oil range organic 

NA: Not available 

ND - Not detected 

Nl A - Not applicable 

Max Detected - Maximwn value of detected concentrations 

• 
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Notes: 

ugfL- micrograms per liter 

DRO- Diesel range organic 

GRO - Gasoline range organic 

• Table 5-8 
Gromtdwater Constituents of Concern Summary for Area 4: Power Plant 

____ .,, Tract St Missouri 

ORO - Oil range organic 

NA: Not available 

ND - Not detected 

N/A- Not applicable 

Max Detected- Maximum value of detected concentrations 

• 
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Table 5-9(a) 

Calculation of Individual Excess Lifetime Cancer Risk (IELCR) and Hazard Quotient (HQ) for a Current On-site Non-residential Worker . 

Area 4: Power Plant, Boeing Tract 1, St Louis, Missouri 

Average Soil 

COCs Cone. 

(uglkg) 

Acetone 23 

Methyl ethyl ketone (MEK) 5.1 

Methylene chloride 2.7 

Toluene 2.8 

Anthrathene 3.0 

Benzo(a)anthracene 5.1 

Benzo(a)ovrene 7.5 

~ fluoranthene 28 

Benzo( l!.h,i)oervlene 13 

lsenzo(k)fluoranthene 2.8 

lchrvsene 7.1 

IDibenzola,h)anthracene 35 

!Auoranthene 11 

lrndenol1,2,3-cd)ovrene 5.9 

IPhenantluene 24 

IPvrene 21 

Mazole -
Omanics Total Risk 

frFH-GRO -
TPH-DRO -
TPH-ORO -
TPH Total Risk 

Arsenic 7,508 

Mumanese -
Selenium 1,262 

Metals Total Risk 
CUMULATIVE RISK 

Notes: 

NA: Not available 
-: Risk c:valuation was not performed. 
HI: Hazard index 
TPH: Total petroleum hydrocarbon 
GRO: Gasoline range organic 
DRO: Diesel range organic 
ORO: Oil range organic 
uglkg: J.\.ficrograms per kilogram 
ug/L: J.\.ficrograms per liter 

Indoor Inhalation of 

Vapors from Subsurface 
Soil 

IELCR HQ 

NA l.40E-08 

NA 5.96E-10 

8.90E-13 l.76E-09 

NA 3.15E-09 

NA 3.49E-13 

2.93E-16 NA 

l.32E-15 NA 

9.22E-16 NA 

NA 1.44E-13 

2.98E-18 NA 

7.13E-18 NA 

l.llE-15 NA 

NA l.93E-13 

2.29E-17 NA 

NA l.43E-ll 

NA 5.04E-13 

- -
8.93E-13 1.96E-08 

- -
-
-
NA NA 

NA NA 

- -
NA NA 

NA NA 

8.93E-13 1.96E-08 

Indoor Inhalation of 
AverageGW Vapors from Groundwater 
Cone. (ug/L) 

IELCR HQ 
- -
- - -
- - -
- - -
- - -
5.5 7.98E-ll 7.98E-06 

- - -
5.4 1.35E-10 1.3SE-05 

- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
6.4 "L78E-12 l.78E-07 

2.16E-10 2.16E-05 

388 NA 2.41E-03 

1,683 NA 3.40E-01 

238 NA l.28E-01 

NA 4.70El-Ol 

48 NA NA 

4,864 NA NA 

- - -
NA NA 

2.16E-10 4.70E-01 

Sum of SumofHQ 

IELCR (HI) 

NA l.40E-08 

NA 5.96E-10 

8.90E-13 l.76E-09 

NA 3.15E-09 

NA 3.49E-13 

7.98E-ll 7.98E-06 

l.32E-15 NA 

1.35E-10 1.3SE-05 

NA l.44E-13 

2.98E-18 NA 

7.13E-18 NA 

l.llE-15 NA 

NA l.93E-13 

2.29E-17 NA 

NA l.43E-ll 

NA 5.04E-13 

1.78E-12 l.78E-07 

2.17E-10 2.17E-05 

NA 2.41E-03 

NA 3.40E-01 

NA l.28E-01 

NA 4.70E-01 

NA NA 

NA NA 

NA NA 

NA NA 

2.17E-10 4.70E-01 

• 
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COCs 

Acetone 
Methyl ethvl ketone (MEK) 

Methylene chloride 
Toluene 
Xylenes, total 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h.i)perylene 
Benzo(k)fluoranthene 
Cluysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Indeno{l,2,3-<:d)pyrene 
Phenanthrene 
Pyrene 
Carbazole 
Organics Total Risk 
TPH-GRO 
TPH-DRO 
TPH-ORO 
TPH Total Risk 
Arsenic 
Manganese 
SeleniiDD 
Metals Total Risk 
CUMULATIVE RISK 

Notes. 
NA: Not available 
-: Risk evaluation was not performed. 
HI: Hazard index 
TPH: Total petroleum hydrocarbon 
GRO: Gasoline range organic 
DRO: Diesel range organic 
ORO: Oil range organic 
uglkg: Micrograms per kilogram 
ug/L: Micrograms per liter 

September 2004 

Average Soil 
Cone. 

(uglkg) 

22 

6.3 
3.3 
5.0 
4.2 

3.0 
5.1 
1.5 
28 
13 
2.8 
7.1 
35 
II 

5.9 
24 
21 

-

I 375 

I 36,120 

I 3,159 

I 7,508 

I -
1,262 

• 
Table S-9(b) 

Calculation of Individual Excess Lifetime Cancer Risk (IELCR) and Hazard Quotient (HQ) for a Futue Construction Worker 
Area 4: Power Plant, Boeing Tract 1, St. Louis, Missouri 

Accidental Ingestion or 
Outdoor Inhalation or 

Dermal Contact with Outdoor Inhalation or 
Dermal Contact with Soil Vapors and Particulates AverageGW 

Soil Groundwater Vapors from Groundwater 
rromSoil Cone. (ug/L) 

IELCR HQ IELCR HQ IELCR HQ IELCR HQ IELCR HQ 

NA 7.79E-08 NA 8.22E-08 NA 1.93E-07 - - -- - -
NA 3.66E-09 NA 4.01E-09 NA 1.42E-08 

1.22E-13 1.90E-08 1.36E-13 2.11E-08 2.04E-13 I.OlE-08 -
NA 8.65E-10 NA 9.61E-09 NA 5.45E-08 - - - - -
NA 1.64E-IO NA 1.31E-09 NA 1.12E-08 -
NA 3.46E-09 NA 3.85E-09 NA 2.07E-10 - - - -

8.02E-12 NA 2.06E-11 NA 9.06E-14 NA 5.5 1.03E-06 NA 1.83E-12 NA 
I.ISE-10 NA 2.58E-10 NA 6.92E-13 NA - - -
4.46E-11 NA 1.14E-10 NA 3.84E-13 NA 5.4 1.50E-06 NA 1.78E-12 NA 

NA 5.22E-07 NA 1.74E-07 NA 9.17E-10 - - - -
4.37E-13 NA 1.12E-12 NA 2.24E-15 NA - - - - -
1.12E-13 NA 2.88E-13 NA 1.66E-15 NA - -. - - -
5.49E-10 NA 1.41E-09 NA 1.63E-12 NA - - - - -

NA 3.11E-08 NA 5.19E-08 NA 8.14E-10 -
9.25E-12 NA 2.31E-II NA J.OOE-14 NA - - - - -

NA 9.43E-07 NA 3.14E-07 NA 1.20E-08 - - - - -
NA 7.96E-08 NA 2.65E-07 NA 2.10E-09 - -
- - - 6.4 NA NA 4.30E-14 NA 

7.30E-10 1.68E-06 1.83E-09 9.28E-07 3.04E-12 2.99E-07 l.SJE-06 NA 3.66E-12 NA 
NA NA NA 1.70E-06 NA 2.21E-06 388 NA NA NA 2.11E-05 
NA 7.97E-05 NA 2.42E-04 NA 6.93E-05 1,683 NA NA NA 2.95E-03 
NA 8.05E-06 NA 2.07E-05 NA 6.52E-07 238 NA NA NA l.llE-03 
NA NA NA NA NA NA NA NA NA 4.08E-03 

1.81E-IO 2.91E-05 5.92E-08 9.21E-03 9.85E-II 1.53E-06 48 NA NA NA NA 

- - - - - - 4,864 NA NA NA NA 
NA 2.93E-05 NA 9.78E-05 NA 2.70E-05 

1.87E-10 S.84E-OS S.92E-08 9.31E-03 9.8SE-11 2.86E-OS NA NA NA NA 
9.17E-10 6.01E-OS 6.11E-08 9.31E-03 1.02E-10 2.89E-OS 2.S3E-06 NA 3.66E-12 4.08E-03 

• 
Sum or SumofHQ 
IELCR (lD) 

NA 3.53E-07 
NA 2.19E-08 

4.62E-13 5.02E-08 
NA 6.50E-08 
NA 1.28E-08 
NA 7.52E-09 

1.03E-06 NA 
3.71E-10 NA 
1.50E-06 NA 

NA 6.96E-07 
1.56E-12 NA 
4.01E-13 NA 
1.96E-09 NA 

NA 8.39E-08 
3.30E-II NA 

NA 1.21E-06 
NA 3.47E-07 

4.30E-14 NA 
2.S4E-06 2.91E-06 

NA 2.50E-05 
NA 3.34E-03 
NA 1.14E-03 
NA 4.SOE-03 

5.95E-08 9.24E-03 
NA NA 
NA 1.54E-04 

S.9SE-08 9.40E-03 
2.60E-06 1.39E-02 
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1. 

ATTACHMENT 5-A 

ECOLOGICAL RISK ASSESSMENT- AREA 4 POWER PLANT 
TIER 1 SCREENING CHECKLIST FOR POTENTIAL RECEPTORS AND HABITAT 

CHECKLIST #1 

Is the site less than ~ mile to a surface water resource (pond, river, lake, etc.)? 

Yes, Area 4 is located approximately 175 feet west of the portion ofColdwater Creek that 
flows through an enclosed culvert, and about 400 feet southwest of the portion of 
Coldwater Creek that enters an open culvert and continues to flow north. 

2. Are wetlands (e.g. marshes, swamps, fens) on or adjacent to the site? 

No. 

3. Are contaminated soils uncovered or otherwise accessible to ecological receptors and the 
elements? 

No, the site is entirely paved. 

4. Has a process (operational) discharge or storm water permit not been issued for the site? 

Site-wide, there is a storm water permit . 

5. Is the site located in a known Karst environment (see Reference map)? 

No. 

6. Are there federal or state rare, threatened, or endangered species on or within a ~mile 
radius of the site? Note, the ~ mile radius limit does not necessarily apply to situations 
where a hydrogeological connection exists between the site and karsitic features. 

No. 

7. Are there one or more environmentally sensitive areas (see Ecological Risk Assessment 
Figure #1 for defmition) at or within a~ mile radius of the site? 

No. 

8. Are commercially or recreationally important species (fauna or flora) on or within a ~ 
mile radius ofthe site? 

No . 
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ATTACHMENT 5-B 

ECOLOGICAL RISK ASSESSMENT- AREA 4 POWER PLANT 
TIER 1 SCREENING CHECKLIST FOR POTENTIAL RECEPTORS AND HABITAT 

CHECKLIST #2 

la. Can contaminants associated with the site leach, dissolve, or otherwise migrate to 
groundwater? 

' 
Yes, groundwater has been impacted. 

lb. Are contaminants associated with the site mobile in groundwater? 

Yes. 

lc. Does groundwater from the site discharge into to ecological receptor habitat? 

Yes, Coldwater Creek is located to the east of Area 4 in an enclosed culvert, and flows 
north into an open culvert at the north perimeter of the adjacent Area 9. 

1. Could contaminants associated with the site reach ecological receptors via groundwater? 

No, groundwater impact is minimal, and located primarily about 200 ftet from the creek, 
therefore impact is, very unlikely . 

2a. Is NAPL present at the site? 

No. 

2b. Is NAPL migrating? 

No. 

2c. Could NAPL discharge occur where ecological receptors are found? 

No. 

2. Could contaminants from the site reach ecological receptors via migration ofNAPL? 

No. 

3a. Are contaminants present in surface soils? 

Constituents have been detected in soil samples at depths of 3 feet bgs. 

3b. Can contaminants be leached from or be transported by erosion of surface soils? 

No, the site is paved. 
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3 . Could contaminants reach ecological receptors via erosional transport of. contaminated 
soil or via precipitation runoff? · 

No, the site is paved. 

4a. A,e contaminants present in surface soil or on the surface of the ground? 

No. 

4b. Are potential ecological receptors on the site? 

No. 

4. Could contaminants reach ecological receptors via direct contact? 

No. 

5a. Are contaminants present on the site volatile? 

Yes. 

5b. Could contaminants on the site be transported in air as dust or particulate matter? 

5. 

No, the site is entirely paved, and the impact is not in the surficial soil . 

Could contaminants reach ecological receptors via inhalation of volatilized contaminants 
or contaminants adhered to dust in ambient air or in subsurface burrows? 

No, the site is entirely paved, and the impact is not in the surficial soil. 

6a. Are contamin~ts present in surface and shallow subsurface soils or on the surface ofthe 
ground? 

Yes, constituents have been detected in soil samples from 3 to 7 feet bgs. 

6b. Are contaminants found in soil on the site taken up by plants growing on the site? 

No, the site is entirely paved. 

6c. Do potential ecological receptors on or near the site feed on plants found on the site? 

No, the site is entirely paved. 

6d. Do contaminants found on the site bioaccumulate? 

6. 

Yes, some metals. 

Could contaminants reach ecological receptors v1a ingestion of either soil, plants, 
animals, or contaminants directly? 

No. 
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7a . Are there Karsitic features on or within a Y2 mile radius of the site? 

No. 

7b. Is there a hydrogeological connection between the site and karsitic features such as seeps, 
springs, streams, or other surface water bodies? 

No. 

7. Could contaminants reach ecological receptors via transport through a Karst systein? 

No . 
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6.1 INTRODUCTION 

SECTION 6.0 
AREA 5: INDUSTRIAL WATER TREATMENT PLANT 

The Industrial Water Treatment Plant (IWTP), also referred to as Area 5, is located in the 
southeastern comer of the site, adjacent and south of Norfolk and Western Railroad Company 
railroad tracks and Banshee Road. Area 5 is bounded by Area 9 on the west and by the Airport 
runway on the south and ~ast (see Figure 6-1). This section describes the constituents in this 
Area, the exposure model, the evaluation of the current and future risk to human health and the 
environment, and conclusions based on the results of the risk evaluation. 

6.2 DESCRIPTION OF AREA 

The IWTP is an area approximately 240 feet long by 250 feet wide at its longest dimensions. 
Within this Area, there is one building, aeration tanks, sludge settling and equalization tanks, a 
sludge holding tank, filter press, and a parking lot. 

6.2.1 Potential Sources within Area 

The following two SWMUs were identified in this. Area during the RF A investigation (SAIC, 
1995): 

• SWMU 3: Wastewater Sludge Collection and Holding Tank (120,000-gallon capacity) 
-listed hazardous waste (F006 & F019 electroplating wastes); and 

• SWMU 21: IWTP Sludge Setting and Equalization Tanks S-1, S-2, S-3, S-4, E-1, E-2, 
and E-3. 

Hence, within this Area, we anticipate constituents of concern to be primarily metals. 

6.2.2 Soil Stratigraphy within Area 

There are seven soil borings within this Area, see Table 6-1 for further details of these borings. 
Based on the soil boring logs, the soil stratigraphy within this Area is clay from approximately 2 
feet below ground surface (bgs) to 28 feet bgs. For additional details, refer· to the RFI 
(MACTEC, 2004). No borings deeper than 28 feet were advanced in this Area. Based on borings 
outside this Area, bedrock is found in this Area at approximately 80 feet bgs (which consists of 
limestone). No karst features have been identified in this Area. To evaluate the risk to indoor 
inhalation, a source average depth of 10 feet (304.8 em) was used (see Table 1-9). 

6.2.3 Hydrogeology within Area 

There are no monitoring wells located within this Area. Based on recent (since 2000) 
groundwater gauging data in monitoring wells outside this Area, groundwater flow within the 
shallow zone in this Area may be to the west towards Coldwater Creek. Coldwater Creek is 
located about 300 feet to the west of this Area below the surface in an enclosed culvert; however, 
no groundwater elevation data is available in this Area to confirm the groundwater flow direction. 
Based on the soil boring logs, shallow groundwater appears to be present at about 12 to 13 feet 
bgs. To ~valuate the risk to indoor inhalation, an average depth to groundwater of 12 feet 
(365.76 em) was used (see Table 1-13). 
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6.3 LAND USE 

6.3.1 Current Land Use 

The Area is owned by Boeing and is being used as an IWTP. Boeing intends to retain ownership 
of this Area. 

6.3.2 Future Land Use 

This Area is anticipated to remain in use as an IWTP. 

6.4 AVAILABLEDATA 

The following provides an overview of the available data within the Area: 

• One soil boring completed as a piezometer exists in this Area and has been sampled 
once for groundwater during February 1998. 

• Seven soil borings have been sampled during two events in May 1994 and February 
1998 within this Area resulting in 15 individual soil samples. 

6.5 CONSTITUENTS IDENTIFIED WITIDN AREA 

6.5.1 Soil 

From 1994 to date, 15 soil samples have been collected within Area 5 during two investigations. 
These samples have been analyzed for a comprehensive list of constituents that included VOCs, 
TPH, metals, and cyanide. Typical laboratory methods that were used include SW 846 Methods 
6010, 7060, 7421, 7471, 7740, 8240, 9010, OAl, and OA2. Appendix F-1 includes a 
comprehensive table of the laboratory data for constituents detected at least once in soil samples 
from Area 5. Table 6-2 presents a listing of soil samples that were used in the risk calculations. 
Evaluation of the data in Tables 6-3(a), 6-3{b), and 6-3(c) indicated that the following 13 
constituents were detected in at least one soil sample: 

METALS/IN ORGANICS ORGANICS 
Arsenic Nickel Acetone 
Barium Selenium TPH (2 types) 

Cadmium Silver 
Chromium Zinc 

Lead Cyanide, total 
Mercury 

Acetone was eliminated from further consideration since it was the only VOC detected in the 
specific sample. Note as discussed in Section 1.9.11, lead was also eliminated. The data was 
further screened for potential exposures to the non-residential worker and construction worker . 
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Non-residential Worker 

The non-residential worker data are constituents in soil samples collected above the groundwater 
table. The data for soil samples collected at or above a depth of 12 feet bgs are included. 

The maximum detected concentrations of metals were compared with the background levels. 
Metals whose maximum detected concentrations did not exceed the background levels were 
eliminated from further consideration and included barium, cadmium, chromium, silver, and zinc. 
The following six constituents were considered further: 

METALS/IN ORGANICS TPH 
Arsenic TPH (2 types) 
Mercury 
Nickel 

Selenium 
Cyanide, total 

Based on this evaluation, the constituents listed above were considered for quantitative risk 
evaluation for soil exposures to the non-residential worker. 

Construction Worker 

The construction worker data are constituents in soil samples collected above the typical 
construction depth. To be conservative, soil samples collected at or above a depth of 20 feet bgs 
are included. 

The maximum detected concentrations of metals were compared with the background levels. 
Metals whose maximum detected concentrations did not exceed the background levels were 
eliminated from further consideration and included barium, cadmium, chromium, silver, and zinc. 
The following six constituents were considered further: 

METALS/IN ORGANICS TPH 
Arsenic Selenium TPH (2 types) 
Mercury Cyanide, total 
Nickel 

Based on this evaluation, the constituents listed above were considered for quantitative risk 
evaluation for soil exposures to the construction worker. 

6.5.2 Groundwater 

During the various investigations conducted within this Area, groundwater samples were 
analyzed for a list of constituents that included metals and cyanide using laboratory analysis SW 
846 Methods 6010, 7060, 7421, 7470, 7471, 7740, and 9010. Appendix F-2 includes a 
comprehensive list of the analytical data for constituents detected at least once in groundwater 
samples from Area 5. Table 6-4 presents a listing of groundwater samples used in the risk 
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calculations. Evaluation of the data in Table 6-5(a) indicated that five constituents were detected 

in one groundwater sample: 

METALS 
Barium Mercury 

Chromium Selenium 
Lead 

The maximum detected concentration for each constituent was compared with various screening 
criteria. Constituents for which the screening criteria exceeded the maximum detected 
concentration were eliminated from further consideration and included barium, mercury, and 
selenium. Note as discussed in Section 1.9.11, lead was also eliminated. The remaining 
constituent is shown in the table below: 

METALS 
Chromium 

Based on this evaluation, the constituent listed above was considered for quantitative risk 
evaluation for groundwater exposure. 

6.6 FREE PRODUCT 

Free product has not been observed within this Area. 

6.7 EXPOSURE MODEL 

6.7.1 Current Conditions 

This Area is comprised of the IWTP building, aeration tanks, sludge settling and equalization 
tanks, a sludge holding tank, filter press1 and parking lots. Hence, the receptors under current 
conditions would be the non-residential worker and a visitor/maintenance worker to the Area. As 
the exposure duration for the visitor/maintenance worker is small relative to the on-site non­
residential worker, the risk from any soil or groundwater impact will not be quantitatively 
evaluated for the visitor/maintenance worker . 
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Exhibit 6-1 presents the EM for the current non-residential worker . 

EXIDBIT 6-1. EM FOR CURRENT ON-SITE NON-RESIDENTIAL WORKER 

Scenario, Receptor, and Pathways I CorNC Justification 
Routes Analyzed 

Dermal Contact with Surficial Soil NC The Area is mostly paved and covered with 
buildings and tanks; therefore, contact with surficial 
soil is unlikely. 

Ingestion of Surficial Soil NC The Area is mostly paved and covered with 
buil_dings and tanks; therefore, ingestion of surficial 
soil is unlikely. 

Indoor Inhalation of Vapors from c Volatile constituents were detected in soils in this 
Subsurface Soil Area; therefore, this pathway is complete. 

Indoor Inhalation of Vapors from c This pathway is complete; however, there is no 
, Groundwater data available regarding volatile constituents. 

!Notes: NC: Not Complete C: Complete 

Exposure pathways highlighted in bold indicate that these pathways are complete and will be quantitatively 
evaluated. · 

6.7.2 Future Conditions 

Under future conditions, the land use in this Area is not expected to alter; hence, the receptors 
will remain the same in the future. As such, they will not be quantitatively evaluated, as the 
comparison for the current conditions will be protective of the future non-residential worker. 
Groundwater concentrations are expected to decrease in the future through natural attenuation 
processes, further reducing the risk. 

In the future, construction work could be performed within this Area; therefore, the potential 
future construction worker is a receptor. Exhibit 6-2 presents the EM for the construction worker_. 
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· EXIDBIT 6-2. EM FOR POTENTIAL FUTURE CONSTRUCTION WORKER. 

Scenario, Receptor, and CorNC Justification 
Pathways/Routes Analyzed 

Dermal Contact with Soil c Soil is impacted at depths less than. 20 feet, 
which is considered the construction zone; 
therefore, contact is possible. 

Accidental Ingestion of Soil c Soil is impacted at depths less than 20 feet, 
which is considered. the construction zone; 
therefore, ingestion is possible. 

Outdoor Inhalation of Vapors and c Soil is impacted within this Area, and some 
Particulates from Soil of the constituents identified are volatile; 

therefore, this pathway is complete. 

Dermal Contact with Groundwater c A construction worker may come in contact 
with groundwater located at a depth of about 
12 to 13 feet bgs. Therefore, this pathway is 
considered complete. 

Outdoor Inhalation of Vapors from c This pathway is complete; however, there is no 
Groundwater data available regarding volatile constituents. 

!Notes: NC: Not Complete C: Complete 

Exposure pathways highlighted in bold indicate that these pathways are complete and will be 
quantitatively evaluated. 

6.8 REPRESENTATIVE CONCENTRATIONS 

Representative concentrations for this Area were determined to .be the Area-wide average in soil 
and groundwater. This was chosen as the sampling activities that have been performed have all 
been within the areas of most impact; therefore, the mean concentration represents a conservative 
estimate of the overall impact to the Area. Additionally, no information is known regarding the 
likely future location of a building; therefore, it is prudent to identify the source areas as the 
representative concentration. 

Tables 6-6(a), . 6-6(b), and 6-7 present the soil and groundwater average and maximum 
concentrations. The ratio of the maximum detected concentration to average concentration is also 
presented. None of the constituents exceeded a ratio of 10. 

6.9 CALCULATION OF RISK 

Tables 6-8(a) and 6-8(b) present the results for the non-residential worker and construction 
worker, respectively. The tables present the carcinogenic (IELCR) and non-carcinogenic (HQ 
and HI) risks for: 

• Each COC, 
• Each route of exposure, 
• Cumulative risk for each COC, 
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• Cumulative risk for each route of exposure, and 

• Total risk, which is the sum of risk for all the COCs and all the routes of exposures . 

Based on these tables, following are the key observations. 

6.9.1 Non-residential Worker 

Carcinogenic Risk: 

As indicated in Table 6-8(a), the cumulative IELCR for non-residential worker in Area 5 is not 
available. 

Non-carcinogenic Risk: 

As shown in Table 6-8(a), the cumulative HI for all COCs and all routes of exposure is 0.00053, 
which is well below the regulatory acceptable .level of 1. 0. Since the cumulative HI is less than 1, 
the HQ for each COC and each route of exposure, and hence each target organ would be less than 
1.0 -the regulatory acceptable level. 

6.9.2 Construction Worker 

Carcinogenic Risk: 

As indicated in Table 6-8(b), the cumulative IELCR is· 6.37 .x .10-8 that is well ·below the 
regulatory acceptable level of 1 x 104

. Since the cumulative risk is less than 1 x 10"5
, clearly the 

risk for each COC and routes of exposure is less than 1 x 1 0"5 
- the regulatory acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 6-8(b), the cumulative HI is 0.013, which is well below the regulatory 
acceptable level of 1.0. Since the cumulative HI is less than 1, the HQ for each COC and each 
route of exposure, and hence each target organ would be less than 1.0 -the regulatory acceptable 
level. 

6.10 ECOLOGICAL RISK 

The only potential ecological receptor in the area is Coldwater Creek. Area 5 is located 
approximately 300 feet east of the portion of Coldwater Creek that flows through an enclosed 
culvert, and about 400 feet southeast of the portion of Coldwater Creek that enters an open 
culvert and continues to flow north. There are no known unpermitted conduits present that could 
carry impacts from Area 5 to Coldwater Creek. · Considering the geology, groundwater flow 
characteristics, and the chemical types and concentrations of the impacts in Area 5, it is not likely 
that migration of impacts from Area 5 to Coldwater Creek will occur. The Tier 1 ecological 
screening checklists have been ·completed for this Area, and are presented as attachni.ent 5-A and 
Attachinent 5-B. These checklists identified no potential ecological receptors or issues. 

6.11 CONCLUSIONS 

The calculated risks for all the COCs and all potentially complete routes of exposure for the 
construction worker and the non-residential worker are below the acceptable target risks. 
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Table 6-1 

Soil Boring lilformation for Area 5: IWTP 
Boeing Tract 1, St. Louis, Missouri 

Boring Date Drilled 

DB-1 5/25/1994 

S21B1 2/2/1998 

S21B2 2/i/1998 

S21B3 2/2/1998 

S21B4 2/2/1998 

S21B5 2/2/1998 
S21B6 2/2/1998 

The RAM Group 



• • • 
Table6-2 

SoD Samples Used In Avera'e Conuntration Calcolations In Area 5: Industrial Water Treatment Plmt 

5 

Nolo: 

; : ···<::::- 8D8Iylil typo DOt perfonned 

September 2004 
MACTEC 
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Table 6-J(a) 
Soil Constituents Average 

Concentrations VOCs in Area 5: 
Industrial Water Treatment Plant 

Tract 1 St. 

Average Concentration­
. Only Samples With 

VOC Detections 

Notes: 

uglkg -micrograms per kilogram 

Groundwater table is at a depth of 12 feet below ground surface (bgs) for area. 

Non Residential Worker- above groundwater table in the area 

Construction Worker- above a depth of20 feet bgs 

VOCs- Volatile Organic Compounds 

NA- Not Analyzed 

1#11¥.1B1i.~II:~.B:ml:ili!~I:::::1!II!Il:! 
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Table 6-J(b) 
Soil Constituents Average Concentrations for TPHs in 

Area 5: Industrial Water Treatment Plant 
Non-Residential Worker and Construction Worker 

St. 

Notes: 

Groundwater table is at a depth ofl2 feet below ground surface (bgs) for area. 

Non Residential Worker. above groundwater table in the area 

Construction Worker· above a depth of20 feet bgs 

uglkg • micrograms per kilogram 

TPH ·Total petroleum hydrocarbon 

ORO ·Diesel range organic 

ORO· Gasoline range organic 

ORO ·Oil range organic 

Bold indicates a detection 

NA ·Not analyzed 

MACTEC 



•• • 
Table 6-3(c) 

Soil Constituents Average Concentrations for Metals in Area 5: Industrial Water Treatment Plant Non-Residential Worker 

Average Concentration -
Only Samples With 
Metals Detections 

17,580 241 

Notes: 

uglkg - micrograms per kilogram 

Groundwater table is at a depth of 12 feet below ground surface (bgs) for area. 

Non Residential Worker- above groundwater table in the area 

Construction Worker- above a depth of 20 feet bgs 

NA - Not Analyzed 

September 2004 1 of2 

19,289 65 15,500 1,201 1,165 41,200 
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Table 6-J(c) 

Soil Constituents Average Concentrations for Metals in Sub-Area 5A: Industrial Water Treament Plant Construction Worker 

Tract St. Missouri · 
;:;;;:;:;:.:.:;:;;;:;:;:.:.:~~ 

Only Samples With 
Metals Detections 

8.042 127.354 330.4 17.308 641 

Notes: 
uglkg - micrograms per kilogram 

Groundwater table is at a depth of 12 feet below ground surface (bgs) for area. 

Non Residential Worker - above groundwater table in the area 

Construction Worker- above a depth of 20 feet bgs 

NA - Nat Analyzed 

September 2004 2of2 

17.337 62 13.050 1.170 1.127 38.050 
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Table6-4 

Groundwater Samples Used in Average Concentration Calculations in Area 5: 
Industrial Water Treatment Plant 

Tract St. Missouri 

5 

Note: 
........... .,..,- . 
...,. .. - .. _ • analysis type not perfonncd 
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Table 6-5(a) 
Groundwater Constituents Average Concentrations for Metals in 

Area 5: Industrial Water Treatment Plant 

Average Concentration -
Only Samples With 1,300 170 
Metals Detections 

Notes: 

ugll· micrograms per liter 

NA ·Not Analyzed 

Bold indicates a detection 

75 0.28 31 
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Notes: 

uglkg - micrograms per kilogram 

DRO - Diesel range organic 

ORO -Gasoline range organic 

September 2004 
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Table 6-6(a) 

Soil Constituents of Concern Summary for Non-Residential Worker for Area 5: Industiral Water Treatment Plant 
.uu .. •u•~:; Tract St. Missouri 

ORO- Oil range organic 

NA: Not available 

ND- Not detected 

EF:ffi~~ 

N/ A._ Not applicable 

Max Detected- Maximum value of detected concentrations 

• 
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Notes: 

uglkg- micrograms per kilogram 

ORO- Diesel range organic 

ORO- Gasoline range organic 
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Table 6-6(b) 

Soil Constituents of Concern Summary for Constmction Worker for Area 5: Industrial Water Treatment Plant 

· ORO- Oil range organic 

NA: Not available 

ND- Not detected 

N/A- Not applicable 

Max Detected- MaximWJ:l value of detected concentrations 
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Notes: 

ugiL • micrograms per liter 

ORO- Diesel range organic 

ORO • Gasoline range organic 
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Table6-7 

Groundwater Constituents of Concern Summary for Area 5: Industrial Water Treatment Plant 
Tract St. Missouri 

ORO· Oil range organic 

NA: Not available 

NO -Not detected 

NIA· Not applicable 

Max Detected- Maximum value of detected conceutrations 

• 
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Table 6-8(a) 

Calculation of Individual Excess Lifetime Cancer Risk (IELCR) and Hazard Quotient (HQ) for a Current On-site Non-residential Worker 

Area 5: IWTP, Boeing Tract 1, St. Louis, Missouri 

Average Soil 

COCs Cone. 

(uglkg) 

TPH-GRO 93,000 

TPH-DRO 100,000 

TPH Total Risk 

Arsenic 8,226 

Chromium ---
Cyanide, total 241 

Mercury 65 

Nickel 15,500 

Selenium 1,201 

Metals Total Risk 
CUMULATIVE RISK 

Notes: 
NA: Not available 
---: Risk evaluation was not performed. 
lll:Hazardindex 
TPH: Total petroleum hydrocarbon 
DRO: Diesel range organic 
GRO: Gasoline range organic 
uglkg: Micrograms per kilogram 
ug!L: Micrograms per liter 

September 2004 

Indoor Inhalation of 
Vapors from Subsurface 

Soil 

IELCR HQ 

NA 2.83E-04 

NA 6.07E-05 

NA 3.44E-04 
.NA NA 

--- ---
NA NA 
NA 1.83E-04 

NA NA 

NA NA 

NA l.SJE-04 

NA 5.27E-04 

Average 
Indoor Inhalation of 

Vapors from Sum of SumofHQ 
GWConc. Groundwater IELCR (HI) 

(ug!L) 
IELCR HQ 

--- --- --- NA 2.83E-04 

--- -- --- NA 6.07E-05 

NA NA NA 3.44E-04 

--- --- --- NA NA 

170 NA NA NA NA 

--- --- --- NA NA 

--- --- --- NA 1.83E-04 

--- --- --- NA NA 

--- --- --- NA NA 

NA NA NA 1.83E-04 

NA NA NA 5.27E-04 
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Avenge SoU 

COCs Cone. 

(ug/llg) 

TPH-GRO 93,000 
TPH-DRO 200000 
TPH Total Risk 
Ancnic 1042 

Mcrl;uzy 62 

N'tdccl 13050 
Selenium 1170 
Cyanide, total 641 

-Total Risk 
LATIVERISK 

Notes: 
NA: Not available 
-: Risk cWuation WD not performed. 
in: Hazud indclt 
TPH: Total petroleum ltydrocabon 
DRO: Dicacl range orgmk: 
GRO: ~ rangc orgmk: 
uglkg: Miaograms per kilognm 
ug!L: Microgrmul per liter 

September 2004 
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Table 6-8(b) 

Calculation of Individual Excess Lifetime Cancer Rlsk(IELCR) and Hazard Quotient (HQ) for a J.rutue Construction Worker 
Area 5: IWrP, Boeing :rrac:t 1, St. Louis, Missouri 

AcddentaiiDgesUoo or 
Outdoor Inhatatloo of ~ Contac:t wltb Outdoor lnbalatlon of 

Dermal Contact wltb Soli 
Soil 

Vapon and Partlc:ulates AwngeGW Groundwater Vapon from Groundwater 
ftoom Soil Cone. (ug/L) 

IELCR HQ IELCR HQ IELCR HQ IELCR HQ IELCR HQ 

NA NA NA 4.23E-04 NA 3.00E-04 - - - - -
NA 4.41E-G4 NA 1.34E..03 NA 2.13E-o4 - - - - -
NA 4.41E-04 NA L76E-03 NA 5.13E-04 NA NA NA NA 

2.00E-10 3.12E-o5 6.34E-oll 9.87E..03 1.06E-10 1.64E-06 - - - - -
170 NA NA NA NA 

NA 2.40E-o7 NA 1.20E-o5 NA 2.89E-o4 - - - - -
NA 3.79E-o7 NA 2.53E..OS 9.59E-12 1.40E-o5 - - - - -
NA 2.72E-o5 NA 9.07E-oS NA 1.26E-06 - - - - -
NA NA NA NA NA NA - - - - -

2.00&.10 5.90E-05 6.34E-e8 9.99E-03 1.15&.10 3.06E-04 NA NA NA NA 
2.110&.10 5.00E-04 6.34E-08 l.lSE-02 1.15&.10 8.19E-04 NA NA NA NA 

• 
Sum or SumofHQ 
IELCR (ID) 

NA 7.23E-04 
NA 2.00E-o3 

NA 2.7lE-03 
6.37E..()8 9.90E-o3 

NA NA 
NA 3.02E.()4 

9.S9E-12 3.96E-o5 

NA 1.19E-04 
NA NA 

6.37E-08 1.04E-02 
6.37E-08 1.31E-02 
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ATTACHMENT 6-A 

ECOLOGICAL RISK ASSESSMENT- AREA 51NDUSTRIAL WATER TREATMENT 
PLANT 

TIER 1 SCREENING CHECKLIST FOR POTENTIAL RECEPTORS AND HABITAT 
CHECKLIST #1 

1. Is the site less than Y2 mile to a surface water resource (pond, river, lake,. etc.)? 

·Yes, Area 5 is located about 300 feet east of the portion of Coldwater Creek that flows 
through an enclosed culvert, and about 400 feet southeast of the portion of Coldwater 
Creek that enters an open culvert and continues to flow north. 

2. Are wetlands (e.g. marshes, swamps, fens) on or adjacent to the site? 

No. 

3. Are contaminated soils uncovered or otherwise accessible to ecological receptors and the 
elements? 

No, the site is mostly paved and covered with buildings and tanks. 

4 . Has a process (operational) discharge or storm water permit not been issued for the site? 

Site-wide, there is a storm water permit. 

5. Is the site located in a known Karst environment (see Reference map)? 

No. 

6. Are there federal or state rare, threatened, or endangered species on or within a Y2 mile 
radius of the site? Note, the Y2 mile radius limit does not necessarily apply to situations 
where a hydrogeological connection exists between the site and karsitic features. 

No. 

7. Are there one or more environmentally sensitive areas (see Ecological Risk Assessment 
Figure #1 for defmition) at or within a Y2 mile radius of the site? 

No. 

8. Are commercially or recreationally important species (fauna or flora) on or within a Y2 
mile railius of the site? 

No . 
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ATTACHMENT 6-B 

ECOLOGICAL RISK ASSESSMENT- AREA 5 INDUSTRIAL WATER TREATMENT 
PLANT 

TIER 1 SCREENING CHECKLIST FOR POTENTIAL RECEPTORS AND HABITAT 
CHECKLIST #2 

la. Can contaminants associated with the site leach, dissolve, or otherwise migrate to 
groundwater? 

Yes, groundwater has been impacted 

lb. Are contaminants associated with the site mobile in groundwater? 

Yes. 

lc. Does groundwater from the site discharge into to ecological receptor habitat? 

Yes, Coldwater Creek is located to the west of the site in an enclosed culvert, and flows 
north into an open culvert north of the adjacent Area 9. 

1. Could contaminants associated with the site reach ecological receptors via groundwater? 

2a. 

No, groundwater impact is minimal, and located primarily about 300 foet from the creek, 
therefore impact is very unlikely . 

Is NAPL present at the site? 

No. 

2b. Is NAPL migrating? 

No. 

2c. Could NAPL discharge occur where ecological receptors are found? 

No. 

2. Could contaminants from the site reach ecological receptors via migration ofNAPL? 

No. 

3a. Are contaminants present in surface soils? 

Constituents have been detected in soil samples at depths of 1 to 5 feet bgs. 

3b. Can contaminants be leached from or be transported by erosion of surface soils? 

No, the site is mostly paved or covered with buildings and tanks . 
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3. Could contaminants reach ecological receptors via erosional transport of contaminated 
soil or via precipitation runoff? 

No, the site is mostly paved or covered with buildings and tanks. 

4a. Are contaminants present in surface soil or on the surface of the ground? 

No. 

4b. Are potential ecological receptors on the site? 

No. 

4. Could contaminants reach ecological receptors via direct contact? 

No. 

5a.. Are contaminants present on the site volatile? 

Yes. 

5b. Could contaminants on the site be transported in air as dust or particulate matter? 

5. 

No, the site is mostly paved or covered with buildings and tanks . 

Could contaminants reach ecological receptors via inhalation of volatilized contaminants 
or contaminants adhered to dust in ambient air or in subsurface burrows? 

No, the site is mostly paved or covered with buildings and tanks. 

6a. Are contaminants present in surface and shallow subsurface soils or on the surface of the 
ground? 

Yes, constituents have been detected in soil samples from depths of 1 to 33 feet. 

6b. Are contaminants found in soil on the site taken up by plants growing on the site? 

No, the site is mostly paved or covered with buildings and tanks. 

6c. Do potential ecological receptors on or near the site feed on plants found on the site? 

No, the site is mostly paved or covered with buildings and tanks. 

6d. Do contaminants found on the site bioaccumulate? 

Yes, some metals . 
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6 . Could contaminants reach ecological receptors via ingestion of either soil, plants, 
animals, or contaminants directly? 

No. 

7a. Are there Karsitic features on or within a~ mile radius of the site? 

No. 

7b. Is there a hydrogeological connection between the site and karsitic features such as seeps, 
springs, streams, or other surface water bodies? 

No. 

7. Could contaminants reach ecological receptors via transport through a Karst system? 

No . 
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7.1 INTRODUCTION 

SECTION7.0 
AREA6: GKNFACILITY 

The GKN facility, designated Area 6 is located. within the northern portion of the Facility, 
adjacent to the Norfolk and Western Railroad Company railroad tracts to the south, James S. 
McDonnell Boulevard to the northeast, and Lindberg Boulevard to the west (see Figure 7-1). 
This section will describe the constituents found here, the exposure model, the evaluation of the 
current and future risk to human health and the environment, and conclusions based on the results 
of the risk evaluation. 

7.2 DESCRIPTION OF AREA 

The GKN facility is approximately 4,000 feet long by 1,500 feet wide. Within this Area are three 
main buildings, five smaller buildings, and a large parking lot. The Area is currently paved. For 
the purposes of this risk evaluation, Area 6 will be further subdivided into four 6A, 6B, 6C, and 
6D (see Figure 7-1): 

• Sub-area 6A: 

• Sub-area 6B: 

• Sub-area 6C: 

• Sub-area 6D 

Buildings 21, 29, and 29A, and all parking lots and open space to the 
south and west of these buildings; 
Between Buildings 29 and 27, containing Buildings 22, 28, 39; 
Buildings is and 27 and all parking lots and open space to the south and 
within about 450 feet to the east, and 
Parking lots and open areas beginning about 450 feet east of Buildings 
25 and 27 and extending to the north, south, and east property lines. 

Due to the large size of Area 6 and the presence of buildings that are likely to remain in the 
foreseeable future, Area 6 was subdivided to ensure that the representative concentrations 
calculated are as representative of the actual conditions as possible. 

This Area formerly owned by Boeing has been sold to GKN Aerospace, who intends to continue 
aircraft maintenance and manufacturing activities into the future. As per Boeing's sale agreement 
with GKN, the Area has to be cleaned to allow the continuation of non-residential/industrial 
activities without unacceptable risk. 

7.2.1 Potential Sources within Area 

Potential sources (see Figure 7-1) within this Area include: 

Sub-area 6A 

• SWMU 29: Drum storage area for waste ferracoat, methyl ethyl ketone, and 
trichloroethylene. 

Additionally, there was a former vapor degreaser inside Building 29 in Sub-area 6A. 
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Sub-area 6B 

• SWMU4: 

• SWMU5: 

• SWMU6: 

• SWMU8: 

• SWMU31: 

• SWMU32: 

Waste Jet Aircraft Fuel UST (5,000-gallon capacity); 

Less-than-90 Day Storage area for up to twenty-eight 55-gallon drums of 

cyanide and sulfide bearing wastes; 
Former storage area for up to thirty-one 55-gallon drums of cyanide and 

sulfide bearing wastes; 
Hazardous Waste Storage area for containers of acids, alkalis, paint 

sludges, oils, and solvents; 
Maintenance shop 740-gallon waste oil AST; and 

PCB storage area. 

Additionally, there is a scrap metal recycling dock located in the northeastern portion of Sub-area 

6B. As roll-off boxes of metal (aluminum, titanium, etc.) shavings and scrap are emptied into 

tractor trailers, water based cutting fluid is allowed to drain out. The fluid is captured and flows 

into an oil/water sump located below the dock. The water from the sump flows to the Boeing 

industrial waste treatment plant (IWTP) via the industrial waste sewer line. 

Sub-area 6C 

• SWMU 18: Methyl Ethyl Ketone and Methyl Isobutyl Ketone recovery (distillation) 

unit; and 
• . SWMU 30: Chemical etching spill containment area . 

Additionally, there is a metal plating shop inside Building 27 in Sub-area 6C, consisting of 

several open top tanks of various acid solutions and rinses for electroplating chromium, cadmium, 

and nickel. A collection basin captures leaks and spills and via the industrial waste sewer line, 

the captured liquids flow to the IWTP. 

In Sub-area 6C, there are numerous milling machinery pits with catch basins for aqueous cutting 

fluids within Building 27, and an aqueous degreaser at the northeast comer of Building 27. 

Also in Sub-area 6C, two industrial wastewater sewer lines are located beneath the parking lot 

east of Building 27, which provide drainage from the plating and aluminum lines in Building 27 

to the IWTP. In October 2000, a notable separation at an industrial sewer joint near boring 

B27E4 was discovered and repaired. Approximately 75 cubic yards of soil in proximity to the 

sewer line were excavated and disposed under an interim measure. These two industrial 

wastewater sewer lines extend into Sub-area 6D where they are combined into one line which 

continues to the south and east to the IWTP in Area 5. 

USTs 

A total of 16 USTs (see Table 7-1) have been identified within this Area, ranging in size from 

250-gallons to 10,000-gallons. There was one UST located in Sub-area 6A, thirteen in Sub-area 

6B, and two in Sub-area 6C. The contents of the USTs were leaded and unleaded gasoline, 

diesel, methyl alcohol, jet fuel, waste jet fuel, hydraulic oil, and fuel oil. Of these 16 USTs, only 

three currently remain, which are located within Sub-area 6B. 
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7 .2.2 Soil Stratigraphy within Area 

Based on soil boring logs for this Area, soil stratigraphy within this Area is silty clay from 
approximately 0.5 feet bgs to 75 feet bgs at which point limestone bedrock is encountered. No 
karst features have been identified in this Area. To evaluate the risk to indoor inhalation, the 
following average depths to soil source were used: 

• Sub-area 6A 

• Sub-area 6B 
• Sub-area 6C 
• Sub-area 6D 

8.3 feet (253 em) -defaulted to average depth to groundwater since 
calculated depth was 12 feet (366 em). 
4 feet (122 em) 
6 feet (183 em) 
7 feet (213 em) 

7 .2.3 Hydrogeology within Area 

Based on recent (since 2000) groundwater gauging data, groundwater flow within the shallow 
zone is to the east (see Figure 7-2), towards Coldwater Creek. Groundwater in this Area is 
present in shallow monitoring wells between approximately 2 feet bgs to 13 feet bgs. To evaluate 
the risk to indoor inhalation, the following average depths to groundwater were used: 

• Sub-area6A 8.3 feet (253 em) 

• Sub-area 6B 4.8 feet (146 em) 

• Sub-area6C 10.0 feet (305 em) 

• Sub-area6D 9.1 feet (277 em) 

7.3 LAND USE 

7.3.1 Current Land Use 

Current land use is non-residential, as the buildings are used for manufacturing purposes. 
Building # 27 contains a small basement on the east end of the building. It is approximately 30 X 
75 feet with 18 -foot ceiling. Boeing sold this Area to GKN Aerospace in 2001. 

7.3.2 Future Land Use 

It is anticipated that future land use will continue to be non-residential, based on the long history 
of non-residential use at the site, and in the surrounding neighborhood, which is entirely non­
residential. 

7.4 AVAILABLEDATA 

The following gives an overview of the available data within the Area. 

• Ninety-five soil borings exist in this Area (7 in Sub-area 6A, 42 in Sub-area 6B, 39 in 
Sub-area 6C, and 7 in Sub-area 6D ). Refer to Table 7-2. 

• One hundred thirty-five soil samples including eight duplicates have been collected 
within this Area, since 1994 (7 in Sub-area 6A, 62 with 2 duplicates in Sub-area 6B, 50 
with 5 duplicates in Sub-area 6C, and 16 with one duplicate in Sub-area 6D). · 

• Twenty-nine monitoring wells are located within this Area of which twenty-five are 
active and have been sampled at least once since 2000 (one active in Sub-area 6A, 10 of 
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13 active in Sub-area 6B, 12 of 13 active in Sub-area 6C, and 2 active in Sub-area 6D) . 
See Table 7-3 for monitoring well information. 

• Sixty-four soil borings were completed as piezometers within this Area and have been 
sampled for groundwater at least once since 2000 ( 4 in Sub-area 6A, 29 in Sub-area 6B, 
26 in Sub-area 6C, and 5 in Sub-area 6 D). 

• Three ·hundred sixty-five groundwater samples including 34 duplicate samples have 
been collected from this Area (19 with 3 duplicates from Sub-area 6A, 158 with 13 
duplicates from Sub-area 6B, 133 with 15 duplicates from Sub-area 6C, and 55 with 3 
duplicates in Sub-area 6D). · 

7.5 CONSTITUENTS IDENTIFIED WITIDN AREA 

This section presents the soil and groundwater data for each of the three Sub-areas of Area 6. 

7.5.1 Soil 

A total of 135 soil samples including eight duplicate samples have been collected within Area 6, 
from 1994 to the present. Soil samples were analyzed during the various investigations 
conducted within this Area for a comprehensive list of constituents that included VOCs, SVOCs 
including P AHs, Pesticides, PCBs, TPH, metals, and cyanide. Typical laboratory methods that 
were used include SW 846 Methods 6010, 7060, 7421, 7470, 7471, 7740, 8015, 8021, 8081, 
8082, 8151, 8240, 8260, 8310, 9012, 9060, OA1, and OA2. Appendix G includes comprehensive 
tables of the laboratory analysis data for constituents in soil that were detected in at least one 
sample from Area 6 (Appendix G-1A for Sub-area 6A, Appendix G-1B for Sub-area 6B, 
Appendix G-1C for Sub-area 6C, and Appendix G-1D for Sub-Area 6D). Table 7-4 presents a 
listing of the soil samples used in the risk calculations. 

7.5.1.1 Sub-area 6A 

Evaluation of the data in Appendix G-1A indicated that the following 9 constituents were 
detected in at least one soil sample from Sub-area 6A: 

ORGANICSffPH METALS 
Acetone Arsenic Lead 

Methyl ethyl ketone Barium Mercury 
Chrysene Chromium Selenium 

The laboratory analysis data for the above listed constituents, i.e., constituents that were detected 
in at least one sample, are presented in Tables 7A-5(a), 7A-5(b), and 7A-5(c). The soil data was 
further screened for potential exposures to the non-residential worker and construction worker. 

Non-residential Worker 

The non-residential worker data are constituents in soil samples collected above the groundwater 
table. No constituents were detected in soil samples from Sub-area 6A obtained above 8.3 feet 
bgs (average depth of groundwater table, see Table 1.12) . 
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Construction Worker 

The construction worker data are constituents in soil samples collected above the typical 

construction depth. To be conservative soil samples collected at or above a depth of 20 feet bgs 

are included. 

The maximum detected concentrations of metals were compared with the background levels. 

Metals whose maximum detected concentrations did not exceed the background levels were 

eliminated from further consideration. Specifically for Sub-area 6A, the following metals were 

eliminated: barium, chromium, lead, and mercury. The following 5 constituents were considered 

further. 

ORGANICS METALS 
Acetone Arsenic 

Methyl ethyl ketone Selenium 
Chrysene 

Based on this evaluation, the constituents listed above were considered for quantitative risk 

evaluation for soil. 

7.5.1.2 Sub-area 6B 

Evaluation of the data in Appendix G-lB indicated that the following 47 constituents were 

detected in at least one soil sample from Sub-area 6B: 

METALS ORGANICSfi'PH 

Aluminum Iron 1, 1-Dichloroethane Vinyl chloride 

Antimony Lead 1, 1-Dichloroethene X_ylenes, Total 

Arsenic Magnesium 1,2-Dichloroethene (total) Acenaphthene 

Barium Manganese Acetone Acenaphthylene 

Beryllium Mercury cis-1 ,2-Dichloroethene Benzo(a)anthracen~ 

Cadmium Nickel Ethyl benzene Benzo(b )fluoranthene 

Calcium Potassium Methyl eteyl ketone CJ!!ysene 

Chromium Sodium Methylene chloride Fluoranthene 

Cobalt Selenium Tetrachloroethene Fluorene 

Copper Vanadium Toluene Phenanthrene 
Zinc trans-1 ,2-Dichlorobenzene Pyrene 

trans-1 ,2-Dichloroethene Aroclor 1254 
Trichloroethene TPH(2~s) 

The laboratory analysis data for the above listed constituents, i.e., constituents that were detected 

in at least one sample, are presented in Tables 7B-5(a), 7B-5(b), 7B-5(c), 7B-5(d), and 7B-5(e). 

The data was further screened for potential exposures to the non-residential worker and 

construction worker . 
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Non-residential Worker 

The non-residential worker data are constituents detected in soil samples collected above the 

groundwater table. Soil samples collected at or above a depth of 4.8 feet bgs are included (Table 

1-12). 

The maximum detected concentrations of metals were compared with the background levels. 

Metals whose maximum detected concentrations did not exceed the background levels were 

eliminated from further consideration and included aluminum, barium, chromium, pot~ssium, 

sodium, and vanadium. Note as discussed in Sections 1.9.11 and 1.9.12, lead and 1,2-

dichloroethene (total) were also eliminated. Calcium and iron were not considered since they are 

ubiquitous in nature and have no known sources in this Sub-area. Magnesium was not considered 

because it has no toxicity and physicaVchemical values. The following 30 constituents were 

considered further: 

METALS ORGANICStrPH 

Antimony Manganese Acetone Acen~hthene 

Arsenic Mercury cis-1,2-Dichloroethene Acenaphthylene 

Beryllium Nickel Ethyl benzene Benzo(a)anthracene 

Cadmium Selenium Metl:lylene chloride Benzo(b )fluoranthene 

Cobalt Zinc Tetrachloroethene Chrysene 

Copper Toluene Fluoranthene 
trans-1 ,2-Dichlorobenzene Fluorene 

Trichloroethene Pyrene 
ViJ!yl chloride TPH 
Xylenes, total 

Based on this evaluation, the constituents listed above were considered for quantitative risk 

evaluation for soil exposures to the non-residential worker. 

Construction Worker 

The construction worker data are constituents in soil samples collected above the typical 

construction depth. To be conservative, soil samples collected at or above a depth of 20 feet bgs 

are included. 

The maximum detected concentrations of metals were compared with the background levels. 

Metals whose maximum detected concentrations did not exceed the background levels were 

eliminated from further consideration and included aluminum, barium, chromium, potassium, 

sodium, and vanadium. Note as discussed in Sections 1.9.11 and 1.9.12, lead and 1,1-

Dichloroethene (total) were also eliminated. Calcium and iron were not considered since they are 

ubiquitous in nature and have no known sources in this Sub-area. Magnesium was not considered 

because it has no toxicity and physicaVchemical values. The following 36 constituents were 

considered further: 
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METALS ORGANICS/TPH 
Antimony Manganese 1,1- Dichloroethane Xylenes, total 
Arsenic Mercury 1, 1-Dichloroethene Acenaphthene 

Beryllium Nickel Acetone Acenaphthylene 
Cadmium Selenium cis-1,2-Dichloroethene Benzo(a)anthracene 

Cobalt Zinc Ethvlbenzene Benzo(b )fluoranthene 
Copper Methyl ethyl ketone CbfVsene 

Methylene chloride Fluoranthene 
Tetrachloroethene Fluorene 

Toluene Phenanthrene 
trans-1 ,2-Dichlorobenzene Pvrene 
trans-1 ,2-Dichloroethene Aroclor 1254 

Trichloroethene TPH 
Vinyl chloride 

Based on this evaluation, the constituents listed above were considered for quantitative risk 
evaluation for soil exposures to the construction worker. 

7.5.1.3 Sub-area 6C 

Evaluation of the data in Appendix G-1 C indicated that the following 24 constituents were 
detected in at least one soil sample from Sub-area 6C: 

METALS ORGANICS/TPH 
Arsenic 1,2-Dichloroethene( total) Methyl isobutyl ketone 
Barium Acetone a-Xylene 

Cadmium Chloroform Trichloroethene 
Chromium cis-1 ,2-Dichloroethene Xvlenes, Total 

Lead Dichlorodifluoromethane Benzo(a)anthracene 
Mercury Ethyl benzene Benzo(b )fluoranthene 
Selenium Methylene Chloride Chrvsene 

Methyl ethyl ketone Fluoranthene 
TPH (3 types) 

The laboratory analysis data for the above listed constituents, i.e., constituents that were detected 
in at least one sample, are presented in Tables 7C-5(a), 7C-5(b), 7C-5(c), and 7C-5(d). Methylene 
chloride was not considered further since it was the only VOC detected in those specific samples. 
The data was further screened for potential exposures to the non-residential worker and 
construction worker. 

Non-residential Worker 

The non-residential worker data are constituents in soil samples collected above the groundwater 
table. Soil samples collected or above a depth of 10 feet bgs are included (Table 1-12) . 

The maximum detected concentrations of metals were compared with the background levels. 
Metals whose maximum detected concentrations did not exceed the background levels were 
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eliminated from further consideration and included barium, cadmium, and lead. Note as 
discussed in Section 1.9.12, 1,2-dichloroethene (total) was also eliminated. The following 15 

constituents were considered further: 

METALS ORGANICStrPH 

Arsenic Mercury Acetone o-Xylene 

Chromium Selenium cis-1 ,2-Dichloroethene Trichloroethene 
Dichlorodifluoromethane Xylenes, total 

Ethylbenzene Chrysene 
MethyJ ethyl ketone TPH 

Methyl isobutyl ketone 

Based on this evaluation, the constituents listed above were considered for quantitative risk 

evaluation for soil dposures to the non-residential worker. 

Construction Worker 

The construction worker data are constituents in soil samples collected above the typical 

construction depth. To be conservative, soil samples collected at or above a depth of 20 feet bgs 

in Sub-area 6C are included. 

The maximum detected concentrations of metals were compared with the background levels . 
Metals whose maximum detected concentrations did not exceed the background levels were 

eliminated from further consideration and included barium and lead. Note as discussed in Section 
1.9.12, 1,1-dichloroethene(total) was also eliminated. The following 20 constituents were 

considered further: 

METALS ORGANICStrPH 

Arsenic Mercury Acetone o-Xylene 

Cadmium Selenium Chloroform Trichloroethene 

Chromium cis-1 ,2-Dichloroethene Xylenes, total 
Dichlorodifluoromethane Benzo(a)anthracene 

Ethylbenzene Benzo(b )fluoranthene 
Methyl ethyl ketone Chrysene 

Methyl isobutyl ketone Fluoranthene 
TPH 

7.5.1.4 Sub-area 6D 

Evaluation of the data in Appendix G-1D indicated that the following 10 constituents were 
detected in at least one soil sample from Sub-area 6D: 
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METALS ORGANICSffPH 
Arsenic Dichlorodifluoromethane Toluene 
Barium Methyl ethyl ketone TPH (3 types) 

Cadmium 
Chromium 

Lead 
Mercury 

The laboratory analysis data for the above listed constituents, i.e., constituents that were detected 
in at least one sample, are presented in Tables 7D-5(a), 7D-5(b), and 7D-5(c). The data was 
further screened for potential exposures to the non-residential worker and construction worker. 

Non-residential Worker 

The non-residential worker data are constituents in soil samples collected above the groundwater 
table. Soil samples collected at or above a depth of9.1 feet bgs are included (Table 1-12). 

The maximum detected concentrations of metals were compared with the background levels. 
Metals whose maximum detected concentrations did not exceed the background levels were 
eliminated from further consideration and included arsenic, barium, cadmium, chromium and 
lead. The following 3 constituents were considered further: 

ORGANICSffPH 
Dichlorodifluoromethane I TPH 

Toluene I 

Based on this evaluation, the constituents listed above were considered for quantitative risk 
evaluation for soil exposures to the non-residential worker. 

Construction Worker 

The construction worker data are constituents in soil samples collected above the typical 
construction depth. To be conservative, soil samples collected at or above a depth of 20 feet bgs 
are included. 

The maximum detected concentrations of metals were compared with the background level. 
Metals whose maximum detected concentrations did not exceed the background levels were 
eliminated from further consideration and included barium, cadmium, chromium, lead and 
mercury. The following 5 constituents were considered further: 

METALS ORGANICSffPH 
Arsenic Dichlorodifluoromethane I Toluene 

Methyl ethyl ketone I . TPH 
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Based on this evaluation, the constituents- listed above were considered for quantitative risk 
evaluation for soil exposures to the construction worker. 

7.5.2 Groundwater 

Within this Area, 89 groundwater sampling points exist, which have been sampled recently for a 
total of 362 samples including 34 duplicate samples. Groundwater samples were analyzed during 
the various investigations conducted within this Area for a comprehensive list of constituents that 
included VOCs, PCBs, Pesticides, SVOCs including P AHs, TPH, metals, and cyanide. Typical 
laboratory analysis methods that were used include SW 846 Methods 3510/DRO, 3550/DRO, 
6010, 7196, 7470, 8015, 8021, 8081, 8082, 8260, 8310, 9012, OA1, OA2, TX 1005, and TX 
1006. Appendix G-2 includes comprehensive tables of the laboratory analysis data for 
constituents in ground water that were detected in at least one sample from Area 6 (Appendix G-
2A for Sub-area 6A, Appendix G-2B for Sub-area 6B, Appendix G-2C for Sub-area 6C, and 
Appendix G-2D for Sub-area 6D). Table 7-6 presents the list of samples used in the risk 
calculations. 

7.5.2.1 Sub-area 6A 

Evaluation of the data in Tables 7A-7(a), 7A-7(b), and 7A-7(c) indicated that the following 17 
constituents were detected in at least one ground water sample from Sub-area 6A: 

ORGANICStrPH METALS 
Acetone cis-1,2-Dichloroethene Arsenic Lead 
Benzene Dibromochloromethane Barium Mercury 

Bromodichloromethane Methylene Chloride Cadmium Selenium 
Carbon disulfide Trichloroethene Chromium 

Chloroform TPH (1 type) 

The maximum detected concentration for each constituent was compared with various screening 
criteria. Constituents for which the screening criteria exceeded the maximum detected 
concentration were eliminated from further consideration. The constituents eliminated from 
further consideration included acetone, bromodichloromethane, carbon disulfide, chloroform, cis-
1,2-dichloroethene, dibromochloromethane, methylene chloride, trichloroethene, mercury and 
selenium. Note as discussed in Section 1.9.11, lead was also eliminated. The remaining 
constituents consist of 1 VOC, TPH, and 4 metals. These 6 constituents are listed in the 
following table: 

ORGANICStrPH METALS 
Benzene Arsenic I Cadmium 

TPH (1 type) Barium I Chromium 

Based on this evaluation, the constituents listed above were considered for quantitative risk 
evaluation for ground water . 
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7.5.2.2 Sub-area 6B 

Evaluation of the data in Tables 7B-7(a), 7B-7(b), 7B-7(c) , 7B-7(d), and 7B-7(e) indicated that 
the following 48 constituents were detected in at least one ground water sample from Sub-area 
6B: 

METALS ORGANICStrPH 
Arsenic 1, 1 ,2-Trichloro-1 ,2,2- Isopropylbenzene 

trifluoroethane 
Barium 1, 1-Dichloroethane Methyl ethyl ketone 

Cadmium 1, 1-Dichloroethene Methyl tertiary-butyl ether 
Chromium 1 ,2,3-Trimethylbenzene Methylene chloride 

Lead 1 ,2,4-Trimethylbenzene n-Propylbenzene 
Manganese 1,2-Dichlorobenzene sec-Butylbenzene 

Mercury 1,2-Dichloroethene (total) tert-Butylbenzene 
Selenium 1 ,2-Dichloropropane Tetrachloroethene 

Silver 1 ,3-Dichlorobenzene Toluene 
1,4-Dichlorobenzene trans-1 ,2-Dichloroethene 

Acetone Trichloroethene 
Benzene Trichlorofluoromethane 

Bromodichloromethane Vinyl chloride 
Bromomethane Xylenes, total 

Carbon disulfide Acenaphthene 
Chloroethane Benzo(a)anthracene 
Chloroform Chrysene 

cis-1,2-Dichloroethene Aroclor 1254 
Dichlorodifluoromethane TPH (5 types) 

Ethylbenzene 

The maximum detected concentration for each constituent was compared with various screening 
criteria. Constituents for which the screening criteria exceeded the maximum detected 
concentration were eliminated from further consideration. The constituents eliminated from 
further consideration included 1,1-dichloroethane, 1,2-dichlorobenzene, 1,2-dichloropropane, 1,3-
dichlorobenzene, 1,4-dichlorobenzene, acetone, acenaphthene, bromodichloromethane, carbon 
disulfide, chloroethane, chloroform, chrysene, dichlorodifluoromethane, ethylbenzene, 
isopropylbenzene, methyl ethyl ketone, n-propylbenzene, sec-butylbenzene, tert-butylbenzene, 
toluene, trichlorofluoromethane, xylenes (total), selenium, and silver. Note as discussed in 
Sections 1.9.11 and 1.9.12, lead and 1,2-dichloroethene (total) were also eliminated. The 
remaining constituents consist of 13 VOCs, 1 PAH, 1 PCB, 6 metals, and TPH (5 types). This 
includes detected constituents that exceeded the target level criteria, detected constituents that did 
not have target level criteria for comparison, and all types of TPH that were analyzed whether 
detected or not. These 22 constituents are listed in the following table: 
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METALS ORGANICSffPH 
Arsenic 1,1 ,2-Trichloro-1 ,2,2-trifluoroethane Methylene chloride 

Barium 1, 1-Dichloroethene Tetrachloroethene 

Cadmium 1,2,3-Trimethylbenzene trans-1 ,2-Dichloroethene 

Chromium 1,2,4-Trimethylbenzene Trichloroethene 

Manganese Benzene Vinyl chloride 

MereU!)' Bromo methane Benzo(a)anthracene 
cis-1 ,2-Dichloroethene Aroclor 1254 

Methyl tertiary-butyl ether TPH (5 types) 

Based on this evaluation, the constituents listed above were considered for quantitative risk 

evaluation for ground water. · 

7.5.2.3 Sub-area 6C 

Evaluation of the data in Tables 7C-7(a), 7C-(b), and 7C-(c) indicated that the following 29 

constituents were detected in at least one ground water sample from Sub-area 6C: 

METALS ORGANICSffPH 
Arsenic 1,1 ,2-Trichloroethane Dichlorodifluoromethane 

Barium 1, 1-Dichloroethene Methylene chloride 

Cadmium 1,2-Dichloroethene (total) Methyl ethyl ketone 

Chromium 2-Hexanone Methyl isobutyl ketone 

Iron Acetone Tetrachloroethene 

Lead Benzene Toluene 
Mercury Bromodichloromethane Trichloroethene 

Selenium Carbon disulfide trans-1 ,2-Dichloroethene 
Carbon tetrachloride Vinyl chloride 

Chloroform TPH (5 types) 
cis-1 ,2-Dichloroethene 

The maximum detected concentration for each constituent was compared with various screening 
criteria. Constituents for which the screening criteria exceeded the maximum detected 

concentration were eliminated from further consideration. The constituents eliminated from 

further consideration included 1, 1,2-trichloroethane, 1, 1-dichloroethene, acetone, benzene, 

bromodichloromethane, carbon disulfide, carbon tetrachloride, chloroform, 

dichlorodifluoromethane, methyl ethyl ketone, methyl isobutyl ketone, toluene, tetrachloroethene, 

trans-1,2-dichloroethene, and selenium. Note as discussed in Sections 1.9.11 and 1.9.12, lead and 

1,2-dichloroethene (total) were also eliminated. The remaining constituents consist of 4 VOCs, 

TPH, and 5 metals. These 10 constituents are listed in the following table: 

METALS ORGANICStrPH 
Arsenic 2-Hexanone Trichloroethene 
Barium cis-1 ,2-Dichloroethene Vinyl chloride 

Cadmium TPH (5 types) 
Chromium 
Mercury 
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Evaluation of the data in Tables 7D-7(a) and 7D-7(b) indicated that the following 13 constituents 

were detected in at least one ground water sample from Sub-area 6D: 

METALS ORGANICSfi'PH 
Arsenic 1, 1,1-Trichloroethane Tetrachloroethene 

Barium 1, 1-Dichloroethane Toluene 

Cadmium 1, 1-Dichloroethene Trichloroethene 

Chromium cis-1 ,2-Dichloroethene 
Lead 

Mercury 

The maximum detected concentration for each constituent was compared with various screening 

criteria. Constituents for which the screening criteria exceeded the maximum detected 

concentration were eliminated from further consideration. The constituents eliminated from 
further consideration included 1,1,1-trichloroethane, 1,1-Dichloroethane, 1,1-dichloroethene, cis-

1,2-dichloroethene, toluene, trichloroethene, barium, cadmium and mercury. Note as discussed in 
Section 1.9.11, lead was also eliminated. The remaining constituents consist of 1 VOC and 2 

metals. These 3 constituents are listed in the following table: 

METALS ORGANICStrPH 
Arsenic Tetrachloroethene 

Chromium 

Based on this evaluation, the constituents listed above were considered for quantitative risk 

evaluation for ground water. 

7.6 FREE PRODUCT 

The only evidence of free product in Area 6 since investigations began in 2000 was during the 

groundwater sampling of temporary piezometer RC2 on July 25, 2000. During sampling an oil 

sheen and thin emulsion of dark brown product with a cutting oil odor was observed on the 

groundwater. However, no measurable free product has been observed in Area 6, and no 

evidence of free product has been observed since the July 2000 sampling of RC2. Therefore, it is 
our opinion that the sheen observed was very localized and does not indicate the presence of a 

free product plume. 

7.7 CURRENT REMEDIATION ACTIVITIES 

Within Sub-area 6B, remediation activities are currently on-going in an effort to reduce the 

groundwater concentrations of the chlorinated solvents observed around MW-3 in the northern 

part of the Sub-area. Hydrogen Release Compound (HRC) was injected into this area via nine 

borings or injection points located around MW-3 on June 18, 2002. Since the time of injection, 
three wells; MW-3A, MW-3, and MW-3B have been sampled monthly to monitor the enhanced 
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attenuation. This remediation strategy is currently being tested within this Sub-area to determine 

its suitability for more widespread use at the site, should further remediation be necessary. 

7.8 EXPOSURE MODEL 

7 .8.1 Current Conditions for Sub-areas 6A, 6B, 6C, and 6D 

Under current conditions, all four Sub-areas are in use as commercial manufacturing facilities; 

therefore, the receptor of concern is the non-resident in each of the three Sub-areas. Exhibit 7-1 

presents the EM for the non-resident in any of the four Sub-areas. 

EXIDBIT 7-1. EM CURRENT ON-SITE NON-RESIDENTIAL WORKER FOR AREA 6 

(SUB-AREAS 6A, 6B, 6C AND 6D) 

Scenario, Receptor, and Pathways I 
CorNC Justification 

Routes Analyzed 

Dermal Contact with Surficial Soil NC The Area is entirely paved; therefore, contact with 
surficial soil is unlikely. 

Ingestion of Surficial Soil NC The Area is entirely paved and likely to remain so; 
therefore, ingestion of surficial soil is unlikely. 

Indoor Inhalation of Vapors from c A number of volatile constituents were identified 

Subsurface Soil in soil within this Area; hence, inhalation is 
possible. 

Indoor Inhalation of Vapors from c A number of volatile constituents were identified 

Groundwater in groundwater within this Area; hence 
inhalation is possible. 

Notes: NC: Not Complete C: Complete 

pxposure pathways highlighted in bold indicate that these pathways are complete and will be quantitatively 

evaluated. 

7 .8.2 Future Conditions for Sub-areas 6A, 6B, 6C, and 6D 

Under future conditions, the land use and the locations of the buildings is anticipated to remain 

the same. Hence the comparison of current conditions will be protective of the future non­

resident, as it is anticipated that any impact observed within this Area will continue to naturally 

attenuate, and concentrations will decline in the future. 

Construction work could be performed anywhere within Area 6 in the future. Exhibit 7-2 presents 

the EM for the potential future construction worker in any of the four Sub-areas . 
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EXIDBIT 7-2. EM POTENTIAL FUTURE ON-SITE CONSTRUCTION WORKER FOR 
AREA 6 (SUB-AREAS 6A, 6B, 6C, AND 6D) 

Scenario, Receptor, and Pathways I CorNC Justification 
Routes Analyzed 

Dermal Contact with Soil c Soil is impacted at depths less than 20 feet bgs 
which is considered the construction zone; 
therefore, contact is possible. 

!Accidental Ingestion of Soil c Soil is impacted at depths less than 20 feet bgs 
which is considered the construction zone; 
therefore, ingestion is possible. 

Outdoor Inhalation of Vapors and c Soil is impacted within this Area, and a number 

Particles from Soil of volatile constituents were identified in soil 
within this Area; therefore, this pathway is 
complete. 

Dermal Contact with Groundwater c The depth to groundwater intersects with the 
typical depth of construction; therefore, this 
pathway is complete. 

Outdoor Inhalation of Vapors from c A number of volatile constituents were identified 

Groundwater in groundwater within this Area, hence this 
pathway is complete. 

Notes: NC: Not Complete C: Complete 

Exposure pathways highlighted in bold indicate that these pathways are complete and will be quantitatively 

evaluated. 

7.9 REPRESENTATIVE CONCENTRATIONS 

The representative concentration for the non-resident, under current conditions is the Sub-area­
wide average soil and groundwater concentration. This has been used as the majority of the 

samples have been collected from locations where a source has been identified; hence, the 
concentration derived will be very conservative compared with the actual concentrations beneath 
the buildings. Also, most of the sampling locations are around the periphery of the buildings. 
For the construction worker, the representative concentration will also be the Sub-area-wide 

average as the location of future construction work is unknown. 

The ratio of the maximum detected concentration to the average concentration is presented in the 
7-8(a), 7-8(b), and 7-9 series tables. Constituents and samples for which this ratio exceeds 10 
have been identified. The results of this evaluation are presented as follows for each Sub-area. 

7.9.1 Sub-area 6A 

Tables 7A-8(a), 7A-8(b), and 7A-9 present the representative concentrations for soil and 

groundwater. The ratio of the maximum detected concentration to the average concentration was 
calculated for each constituent for soil and groundwater and are shown on the tables. For this 

Sub-area the ratio of maximum detected concentration to the average concentration did not 
exceed 10 for the COCs in soil or groundwater. 
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Tables 7B-8(a), 7B-8(b), and 7B-9 present the representative concentrations for soil and 
groundwater. The ratio of the maximum detected concentration to average concentration is also 
presented. Following are the constituents and the samples for which this ratio exceeds 10: 

SOIL- CONSTRUCTION WORKER 
COCs Locations 

cis-1 ,2-Dichloroethene B27W3-8 
Ethylbenzene B28-N-D (SWMU-4) 
Toluene B28-N-D (SWMU-4) 
Vinyl chloride B27W3-8 

GROUNDWATER 
COCs Locations 

1, 1,2-Trichloro-1,2,2- B28MW4 
trifluoroethane 
1 ,2-Dichlorobenzene B28MW1 
Benzene B28MW4 
cis-1 ,2-Dichloroethene MW3,B27W3S 
Dichlorodifluoromethane B28MW4 
MTBE B28MW4 
Methylene chloride MW3 
Tetrachloroethene HWl 
Vinyl chloride MW3,B27W3S 
Trichloroethene MW3 
TPH-DRO RC2 
Barium B22E2 
Mercury B28MW3 

Several of these chemicals were at concentrations several orders of magnitude below the 
acceptable HQ of 1 and the acceptable IELCR of 1 x 10"5, refer Tables 7B-10(a) and 7B-10(b). 
Thus, the target risk will not exceed unacceptable levels. However, to be conservative~ we have 
identified those constituents whose concentrations are within two orders of magnitude of 
acceptable risk (i.e. those chemicals with an IELCR > 1 x 10·7 and/or HQ > 0.01 for any receptor). 

Based on this comparison, two constituents in groundwater, vinyl chloride in the vicinity ofMW3 
and B27W3S, and TPH-DRO in the vicinity of RC2, are within two orders of magnitude of 
acceptable risk. 

7.9.3 Sub-area 6C 

Tables 7C-8(a), 7C-8(b), and 7C-9 present the representative concentrations for soil and 
groundwater. The ratio of the maximum detected concentration to average concentration is also 

• presented. ·-Following are the constituents and the samples for which this ratio exceeds 10: 
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SOIL- CONSTRUCTION WORKER 
COCs Locations 

Ethylbenzene B20E1-6 
Xylenes, total B20E1-6 

GROUNDWATER 
COCs Locations 

Trichloroethene B27E1 
Barium B27E9 
Chromium B27E1 
Mercury B27E9 
Lead B27E7 

Several of these chemicals were at concentrations several orders of magnitude below the 
acceptable HQ of 1 and the acceptable IELCR of 1 x 10-5, refer Tables 7C-10(a) and 7C-10(b). 
Thus, the target risk will not exceed unacceptable levels. However, to be conservative, we have 
identified those constituents whose concentrations are within two orders of magnitude of 
acceptable risk (i.e. those chemicals with an IELCR > 1 x 10"7 and/or HQ > 0.01 for any receptor). 

Based on this comp~son, one constituent in groundwater, trichloroethene in the vicinity of 
B27El, is within two orders of magnitude of acceptable risk. 

7.9.4 Sub-area 6D 

Tables 7D-8(a), 7D-8(b), and 7D-9 present the representative concentrations for soil and 
groundwater. The ratio of the maximum detected concentration to the average concentration was 
calculated for each constituent for soil and groundwater and are shown on the tables. For this 
Sub-area the ratio of maximum detected concentration to the average concentration did not 
exceed 10 for the COCs in soil or groundwater. 

7.10 CALCULATION OF RISK 

Tables 7 A-1 O(a), 7B-l O(a), 7C-l O(a), and 70-1 O(a) present the results for the non-residential 
worker for Sub-area 6A, Sub-area 6B, Sub-area 6C, and Sub-area 6D, respectively. Tables 7A-
10(b), 7B-10{b), 7C-10{b), and 7D-10(b) present the results for the construction worker for Sub­
area 6A, Sub-area 6B, Sub-area 6C, and Sub-area 6D, respectively. The tables present the 
carcinogenic (IELCR) and non-carcinogenic (HQ and ID) risks for: 

• Each COC, 
• Each route of exposure, 
• Cumulative risk for each COC, 
• Cumulative risk for each route of exposure, and 
• Total risk which is·the sum of risk for all the COCs and all the routes of exposures. 

Based on these tables, following are the key observations . 
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7.10.1 Sub-area 6A 

7.10.1.1 Non-residential Worker 

Carcinogenic Risk: 

As indicated in Table 7A-10(a), the cumulative IELCR is 1.12 x 10"10 that is well below the 
regulatory acceptable level of 1 x 104

. Since the cumulative risk is less than 1 x 1 0"
5 

clearly the 
risk for each COC and each route of exposure would be less than 1 x 1 o-s - the regulatory 
acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 7A-10(a), the cumulative HI is 0.054 that is well below the regulatory 
acceptable level of 1.0. · Since the cumulative HI is less than 1, the HQ for each COC and each 
route of exposure, and hence each target organ would be less than 1.0- the regulatory acceptable 
level. 

7.10.1.2 Construction Worker 

Carcinogenic Risk: 

As indicated in Table 7A-10(b), the cumulative IELCR is 5.33 x 10"8 that is well below the 
regulatory acceptable level of 1 x 104

. Since the cumulative risk is less than 1 x 1 o-5 clearly the 
risk for each COC and each route of exposure would be less than 1 x 10"5 

- the regulatory 
acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 7A-10(b), the cumulative HI is 0.0089 that is well below the regulatory 
acceptable level of 1.0. Since the cumulative HI is less than 1, the HQ for each COC and each 
route of exposure, and hence each target organ would be less than 1. 0 - the regulatory acceptable 
level. 

7.10.2 Sub-area 6B 

7.10.2.1 Non-residential Worker 

Carcinogenic Risk: 

As indicated in Table 7B-10(a) the cumulative IELCR is 1.44 x 10-6 which is below the 
regulatory acceptable level of 1 x 104

. Since the cumulative risk is less than 1 x 10"5 clearly the 
risk for each COC and each route of exposure would be less than 1. x 1 o-5

- the regulatory 
acceptable level. . 

Non-carcinogenic Risk: 

As shown in Table 7B-10(a) the cumulative HI for all COCs and all routes of exposure is 7.9, 
which exceeds the regulatory acceptable level of 1.0. Further examination ofthe table indicates 
that the HQ for indoor inhalation of aliphatics >nC16 to nC21 from groundwater is 6.9, i.e., the 
contribution to the HI from all the other COCs and routes of exposure is relatively small. 
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Carcinogenic Risk: 

As indicated in Table 7B-10(b), the cumulative IELCR is 2.44 x 10"5 that is below the regulatory 
acceptable level of 1 x 104

. However, further examination of the table indicates that the IELCR 
for dermal contact ofbenzo(a)anthracene from groundwater is 2.36 x 10-5, which resulted in the 
risk level for benzo(a)anthracene and routes of exposure greater than the regulatory acceptable 
risk level of 1 x 10"5 . 

Non-carcinogenic Risk: 

As shown in Table 7B-1 O(b ), the cumulative Ill is 0.17 that is below the regulatory acceptable 
level of 1.0. Since the cumulative HI is less than 1, the HQ for each COC and each route of 
exposure, and hence each target organ would be less than 1. 0 - the regulatory acceptable level. 

7.10.3 Sub-area 6C 

7.10.3.1 Non-residential Worker 

Carcinogenic Risk: 

As indicated in Table 7C-10(a) the cumulative IELCR is 7.03 x 10"8 which is well below the 
regulatory acceptable level of 1 x 10-4. Since the cumulative risk is less than 1 x 10"5

, clearly the 
risk for each COC and each route of exposure would be. less than 1 x 1 o-5 

- the regulatory 
acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 7C-10(a) the cumulative Ill for all COCs and all routes of exposure is 4.1, 
which exceeds the regulatory acceptable level of 1. 0. Further examination of the table indicates 
that the HQs for indoor inhalation of aliphatics >nC16 to nC21 and aliphatics >nC21 to nC35 
from groundwater are 2.2 and 1.1, i.e., the contribution to the HI from all the other COCs and 
routes of exposure is negligible. · 

7.10.3.2 Construction Worker 

Carcinogenic Risk: 

As indicated in Table 7C-10(b), the cumulative IELCR is 8.36 x 10"8 that is well below the 
regulatory acceptable level of 1 x 104

. Since the cumulative risk is less than 1 x 10·5, clearly the 
risk for each COC and each route of exposure would be less than 1 x 1 o-5 

- the regulatory 
acceptable level. 

Non:.carcinogenic Risk: 

As shown in Table 7C-10(b), the cumulative HI is 0.06 that is well below the regulatory 
acceptable level of 1.0. Since the cumulative HI is less than 1, the HQ for each COC and each 
route of exposure, and hence each target organ would be less than 1.0- the· regulatory acceptable 
level. 
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7.10.4.1 Non-residential Worker 

Carcinogenic Risk: 

As indicated in Table 70-10(a) the cumulative IELCR is 2.99 x 10"10 
which is well below the 

regulatory acceptable level of 1 x 10·4. Since the cumulative risk is less than 1 x 10·5, c!early the 
risk for each COC and each route of exposure would be less than 1 x 1 o·5 

- the regulatory 
acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 70-IO(a) the cumulative HI for all COCs and all routes of exposure is 
0.00014, which is well below the regulatory acceptable level of 1.0. Since the cumulative Ill is 
less than I, the HQ for each COC and each route of exposure, and hence each target organ would 
be less than I. 0 - the regulatory acceptable level. 

7.10.4.2 Construction Worker 

Carcinogenic Risk: 

As indicated in Table 70-1 O(b ), the cumulative IELCR is 8.25 x 1 o·8 that is well below the 
regulatory acceptable level of 1 x 104

. Since the cumulative risk is less than 1 x 10"5
, clearly the 

risk for each COC and each route of exposure would be less than 1 x 1 o·5 
- the regulatory 

acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 70-10(b), the cumulative HI is 0.013 that is below the regulatory acceptable 
level of 1.0. Since the cumulative HI is less than 1, the HQ for each COC and each route of 
exposure, and hence each target organ would be less than 1. 0 - the regulatory acceptable level. 

7.11 ECOLOGICAL RISK 

The Tier 1 ecological screening checklists have been completed for this Area, and are presented 
as Attachment 7-A and Attachment 7-B. These checklists identified some potential for dissolved 
groundwater impacts to migrate to Coldwater Creek located adjacent to the east of Sub-area 60. 
An evaluation of the future potential for residual impacts to migrate and impact Coldwater Creek 
will be performed in accordance with the procedures included in the MRBCA program. This 
evaluation will be presented in an addendum to this report. 

7.12 CONCLUSIONS 

Carcinogenic and non-carcinogenic risks to the construction worker and the non-residential 
worker were calculated for each Sub-ai-ea. Key conclusions of the risk evaluation are: 

,_ 
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Sub-area 6A 

The calculated risks for all the COCs and all potentially complete routes of exposure for the no­
residential worker and the construction worker are below the acceptable target risks. 

Sub-area 6B 

The cumulative non-carcinogenic risk for the non-residential worker exceeded the target risk. 
The primary contributor to the risk was indoor inhalation of vapor from aliphatics >nC16 to nC21 
in groundwater. The calculated carcinogenic risk for the non-residential worker was below the 
acceptable target risk. 

The calculated risks for all COCs and all potentially complete routes of exposure for the 
construction worker are below the regulatory acceptable level. However, the carcinogenic risk of 
benzo(a) anthracene exceeded the target risk for dermal contact of groundwater. 

Sub-area 6C 

The cumulative non-carcinogenic ·risk for the non-residential worker exceeded the target risk. 
The primary contributor to the risk was indoor inhalation of vapor from aliphatics >nC 16 to nC21 
and aliphatics >nC21 to >nC35 in groundwater. The calculated carcinogenic risk for the non­
residential worker was below the acceptable target risk. 

The calculated risks for all COCs and all potentially complete routes of exposure for the 
construction worker are below the regulatory acceptable level. · · 

Sub-area 6D 

The calculated risks for all the COCs and all potentially complete routes of exposure for the no­
residential worker and the construction worker are below the acceptable target risks . 
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Sub-area USTNwnber 

Sub-area6A 866 
~ub-area6B B52 

B53 
B54 
B55 
B56 
B57 

. B58 
B60 
B61 
B62 
B63 
864 
865 

fSub-area 6C B59 
867 

Notes: 
UST B65 replaced UST B62 

• 
Table 7-1 

Summary of Underground Storage Tanks (USTs) Present Historically within Area 6: GKN Facility 
Boeing Tract 1, St. Louis, Missouri 

Location 
Volume 

(Gallons) 
Contents Construction Materials Year Iostalled 

Building29 4,000 Hvdraulic Oil Sinl!;le Wall Fibeiifass 1980 

Building22 5,000 Leaded Gasoline Single Wall Steel 1942 
Building 22 7,520 Leaded Gasoline Single Wall Steel 1%1 

Building22 8,000 Unleaded Gasoline Double Wall Fiben!lass 1989 

Building22 10,000 Unleaded Gasoline Sinl!:le Wall Fiberl!:lass 1981 

Building22 10,000 Unleaded Gasoline Double Wall Plastic Coated Steel 1995 
· Buildinl!; 22 10,000 Diesel Single Wall Fiberglass 1981 

8uilding22 10,000 Diesel Double Wall Plastic Coated Steel 1995 

Building28 5,000 Jet fuel Sinl!;le Wall Steel 1955 

Buildinl!; 28 5,000 Jet fuel Simde Wall Steel 1955 

Building 28 5,000 Waste Jet Fuel Sinrue Wall Steel 1953 

Building 28 5,000 Jet fuel Double Wall Steel 1989 

Building28 5,000 Jet fuel Double Wall Steel 1989 

Building 28 5,000 Waste Jet Fuel Double Wall Steel 1989 

Building 25 8,000 Methyl Alcohol Single Wall Steel 1984 
Building 20 250 Fuel Oil Single Wall Steel 1943 

USTs 863 and B64 replaced USTs 860 and 861 

September 2004 

• 
Status Comments 

Removed 1994 Excavated 

Removed l%1 Excavated 
Removed 1989 Excavated 

Active Retrofitted in 1995 
Removed 1995 Excavated 

Active No action 
Removed 1995 Excavated 

Active No action 
Removed 1989 ·Excavated 
Removed 1989 Excavated 
Removed 1989 Excavated 
Removed 2000 Excavated 
Removed 2000 Excavated 
Removed 2000 Excavated 
Removed 1995 Excavated 
Removed 1999 Excavated 
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Sub-area 

Sub-area6A 

Sub~area 68 

• 
Sub-area 6C 

Sub-area 60 

• Note: 
NA: Not available 

September 2004 

Table7-2 
SoU Boring Infonnatlon for Area 6: GKN Facility 

· Boeing Tract 1, St. Louis, Missouri 

Borin2 Date Drilled Boring 

821S1 7119/2000 MW-1 
829AW1 7/24/2000 RR1 
829E1 7/20/2000 RR2 

82911 7/25/2000 
828-N 12/6-7/1993 HW1 
828-S 1216-7/1993 MW-3 
39-1 1111/1994 MW-7 
39-2 111111994 MW9S 
39-3 111111994 P81 
22-1 111111994 RCIO 
22-2 111111994 RCll 

83181 6/111998 RC12 
83182 6/111998 RC1 
83183 6/111998 RC2 
822E1 7/24/2000 RC3 
822E2 7/25/2000 RC4 
822E3 7/25/2000 RC5 
822N1 7/24/2000 RC6 
822W1 7/24/2000 RC7 
827W1 9/18/2000 RC8 
827W2 9/18/2000 RC9 
827W3 9/18/2000 RR5 
828B1 7/2612000 S8W-1 (881) 
828N1 7/2612000 S8W-3 (S83) 

CN1 7/24/2000 TH-2 
820E1 7119/2000 82714 
820E2 7119/2000 82715 
827E10 11/13/2000 82716 
827E15 7/25/2003 82717 
82781 7/2012000 82718 
827E2 7/19/2000 82719 
827E3 9/1812000 82781 
827E4 9/18/2000 82782 
827E5 9/19/2000 82783 
827E6 9/19/2000 EPE1 
827E7 11113/2000 EPE2 
827E8 11113/2000 . MW-5 
827B9 11113/2000 MW5AD 
827110 11114/2000 MW-8 
82711 7/21/2000 MW8AD 

827111 ·11114/2000 MW8AS 
827112 7/2212003 RR3 
827113 7/2212003 RR4 
82712 7/21/2000 827Efl 
82713 7/21/2000 

827E12 712/2003 MW-6 
827813. 7125/2003 MW6D 
827E14 712512003 SEWER 
827E16 712/2003 

Date Drilled 
7117/2000 
9/2212000 
9/19/2000 

7124/2000 
7119/2000 
7/19/2000 
9/1812000 
7/24/2000 
11113/2000 
1217/2000 
1217/2000 
7/25/2000 
7/25/2000 
7/25/2000 
9/18/2000 
9/1812000 
9/1812000 
9/18/2000 
9/18/2000 
11113/2000 
9/20/2000 

NA 
NA 
NA 

7/21/2000 
712112000 
7/25/2000 
7/21/2000 
7/21/2000 
7/25/2000 
7/1912000 
7/19/2000 
7/19/2000 
7/2012000 
712012000 
7118/2000 
9/2012000 
7/18/2000 
9/21/2000 
9/2112000 
9/19/2000 
9/19/2000 
1111412000 

7/1912000 
912012000 
12/612000 

The RAM Group 
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Table7-3 
Monitoring Well Information within Area 6: GKN Facility 

Boeing Tract 1, St. Louis, Missouri 

Monitoring 
Sub-area Well 

Sub-area6A MW1. 
Sub-area6B B28MW1 

B28MW2 
B28MW3 
MW3 
MW.7 
MW9D 
MW9S 
MW3A 
MW3B 
B28MW-16 
B28MW-1A 
B28MW-15 
B28MW4 

Sub-area 6C B25MW4 
MW5 
MW5AD 
MW5AS 
MW5BS 
MW5CS 
MW5DS 
MW8 
MW8AD 
MW8AS 
B25MW1 
B25MW2 
B25MW3 

Sub-area 6D MW6 
MW6D 

Notes: 
NA: No infonnation available 
ft bgs: Feet below ground surface 
ft: Feet 

September 2004 

Diameter 

(inches) 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

-2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

Screened Total 
Interval Depth Installation Date 

(ft bgs) (ft) 

10-20 20 7/17/2000 
2-12. 12 10/25/1988 
2-12 12 lln/1988 
2-12 12 lln/1988 

9.7-19.7 19.7 7/19/2000 
6.9-11.9 14.4 7/19/2000 

62.5-72.5 72;5 9/22/2000 
8.0-18.0 73.5 9/18/2000 
5.0-20.0 20 6/10/2002 
5.0-20.0 20 6/10/2002 

2-12 12 11/8/1988 
3.3-13.3 13.3 10/24/1988 

2-12 12 11/8/1988 
10.6-15.6 15.6 8/1/1988 
10.6-15.6 15.6 8/1/1988 
7.9-17.9 19.9 7/18/2000 
68.4-78.4 78.5 912512000 
5.0-15.0 16.5 9/21/2000 

6.15-16.15 16.5 11/22/2000 
7.64-17.64 18.1 11/2212000 
7.08-17.08 17.5 11/22/2000 
9.5-19.5 20 7/18/2000 
70.5-80.5 81 9/21/2000 
6.5-16.5 16.5 9/21/2000 
10.7-15.7 15.7 8/1/1988 
10.5-15.5 15.5 8/1/1-988 

NA 60 NA 
8.0-23.0 23 7/19/2000 
68.0-78.0 78 9/23/2000 

#ofTimes 
Status 

Sampled 

Active 7 
Active 9 
Active 7 
Active 6 
Active 9 
Active 9 
Active 9 
Active 9 
Active 3 
Active 3 
Closed 9 
Closed 9 
Closed 3 
Active 3 
Active 8 
Active 4 
Active 9 
Active 9 
Active 9 
Active 9 
Active 10 
Active 9 
Active 9 
Active 9 
Active 7 
Active NA 
Closed NA 
Active 9 
Active 9 

The RAM Group 
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Table 7-4 
Soil Samples u.ed In Averace Concallratlon CakulaUons In Ara 6: GKN Fadllty 

Bodn& Tract I, 5I. Louts. MISiowt 

VolaUio TOIAI . . .._,_..._~--·~ 
0rpn1c Petroleum · l'illynuclcarAroma~·H•j<-lrocart.~l ""Bi~,'; .... 

Sub· ~-----~--~--------+------"~~~roaT-~--------t-------~r--------i----------~--------~--------T-------~ 
area 

Non-Resldalllal ColiSlJ'UC;UOn Non·Resldenllal 
Worker Worker Worker 

6A 

6B 

6C 

139·3 ().) 
122·11·2 
[22-'20.1 
IHWI·S 

60 18271!14-6. 

September 2004 

IMW~ 

IB22NI 
IB22W 

'IB27.W 
.IB27W: 
limW: 
IB28N. 

7-7 

IRC4-l0 
IRC6-' 
IS3lBf6.2" 
IS31BI 8-S.S 

:::K 

IB27BiU 
IMW-6-13 

Constnlcllon . Non-Residentw Conslrucllon Non-ResldenUal 
Wortier Worker W.erker Worker 

IB22NI-4· 
IB22Wl·,6; 

'IB21Nl'7 · 
IMW·7". 
IRC2·7c' 

.... :· 
:-

IB271!16-7 

IMW-1-16 

.. 

.J <. 

.· ... 

82714-5 
2719-9 

.. . . 

. ·.·· 
:· 

0 

..... 

.. 

·:· 

Construction 
Wartier 

IRCZ.,7 . , . 

·. 

Non-Residential ConslnJCIIon 
Worker Worker 

12Hl·l 
1~20.:1 

122·21-2 
.B22Nl-4 
IB27WI·3 

. HWI·S 
IRC3·5 
IS31B3' J·l-'!1. 

271! 15-1 
27EI·9 
27!.7-10 

ISI!WER-5 
I~I!WJIR.I 

2151· 
B29EI· 

V·l 16 

139·31·2 
122·10.1 
122·11-2 
122-20.1 
122·21·2 
IB22NI"" 
IB22WI-6 
IB27Wl•3 

B27w:3·1 
BliEI-6 
,BZINI·~ 

IHW 
4W·3·12 

MW" 

IRCI'7 

CS·! 

.C6-' 
IRC7·16 

Sl!B:Z ..5 
S31B3 _S 

53183 _S 

8271!10. 
IB27EIS·8 

27E1·9 
271!2·1 

IB2' 

IB27E 
m 

1717-
1118· 

82719~ 

82751· 
18275< 
IMW·S· 
IMW·I· 
IMWBA 

IMW-6-13 
IMW6D-12 
ISEw:ER-5 
ISEWER·B 

MACI"EC 
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September 2004 

Table 7A-5(a) 
Soil Constituents Average Conentrations for VOCs 

in Sub-area 6A: GKN Facility 
Tract St. Missouri 

Average l.:oJncentrati(ID 
Only Samples With 

VOC Detections 

Notes: 

uglkg - micrograms per kilogram 

30.5 17.5 

Groundwater table is at a depth of 8 feet below ground surface (bgs) for area. 

Non Residential Worker- above groundwater table in the area 

Construction Worker- above a depth of20 feet bgs 

VOCs- Volatile Organic Compounds 

NA- Not Analyzed 

:~R~:~a~~~~:~:m:BIM:Ia:~~~~~:m~m~~~~W::~:::::::::::::::::::::::I:::~::::::::::::I::::: 
Bold indicates a detection 

MACTEC 
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Table 7A·5(b) 
Soil Constituents Average Concentrations for Metals in Sub-area 6A: 

GKN Facility Construction Worker 
B ' T 1 S Lo is Misso i 0e102 ract ' t. u ' ur 

MetalS (uglkg) 

SampleiD ; u 

. ! z. 0 
. ; -~ ·•· . . §_ a._: .. .. ·. ·.:::s ... : 

B21Sl-12 3,100 68,300 12,400 8,100 

B29El-17 9,500 213,000 20,300 11,200 

MW-1-16 7,500 77,400 11,900 7,000 

Average Concentration • 
Only Samples With 6,700 119,567 14,867 8,767 
Metals Detections 

Notes: 

ugllcg - micrograms per kilogram 
Groundwater table is at a depth of 8 feet below ground surface (bgs) for area. 

Non Residential Worker- above groundwater table in the area 

Construction Worker- above a depth of 20 feet bgs 

NA - Not Analyzed 

September 2004 

~ .u 
'-~ 

-~· · . 

15 
26 
14 

18 

~ 
.f;l:;l· 
-~ 
J;l 

320 
320 
420 

353 

MACTEC 
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September 2004 

Table 7A-5(c) 
Soil Constituents Average 

Concentrations for PAHs in Sub-area 6A: 
GKN Facility 

Construction Worker 
Boeng T 1 S Lo is Mis ract ' t. u ' sour 

PAH 
(uglkg) 

·~ ' 
SampleiD ,· 

.l:l;l 
fl.l 

!· ., 

o· .. 

IMW-1-16 1,50~ 

Average Concentration • 
Only Samples With 1,500 

PAH Detections 

Notes: 
uglkg - micrograms per kilogram 

Groundwater table is at a depth of 8 feet below ground surface (bgs) for area. · 

Non Residential Worker- above groundwater table in the area 

Construction Worker - above a depth of 20 feet bgs · 

PAH- Polynuclear aromatic hydrocarbon 

NA - Not Analyzed 

MACTEC 
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Table 7A-7(a) 
Groundwater Constituents Average Concentrations for VOCs in Sub-area 6A: GKN Facility 

... v•·r,.,~ .. Concentration­
Only Samples With 

VOC Detections 

Notes: 

uWJ - micrograms per liter 

VOCs- Volatile Organic Compounds 

NA- Not Analyzed 

Tract St. Missouri 
~~~~~~~~ 

10.45 0.76 0.59 0.84 1.51 0.76 0.79 1.20 1.09 

\N.#.:¥mJ.\I!I!!IIiEimli!fli~mi!1MIIi~~-~tti\i1Iiiiii:::Ii1!i!iifiii1iiiiii1Iiiiiiitiii 

September 2004 MACTEC 
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Table 7B-S(a) 

Soil Comtltuents Average Conentratlons for VOCs In Sub-area 6B: GKN Facility 

Notes: 

~ • nicrograms per kilogram 
Groundwater tablets at a depth of 5 feet below ground stBiace (bgs) for area . 

Non Residential Worl<er -above grDIII(tNater table In the area 

Construction Worl<er. above a depth of 20 feet bgs 

VOCs • VolaHie Clrganlc Compounds 

NA. Not Analyzed 

NO· Not Detected 

~#.N?w.H¥.i~.¥.~!¥i¥.:~~~:~~M$~~::::r::r::::: 
Bold Indicates a detection 

September 2004 

Tract 

MACTEC 
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September 2004 

Table 7B·S(b) 
SoU Constitutents Average Concentrations for TPHs in Sub-area 6B: 

GKN Facility, Non-residentiai Worker 
B i T 1 S Lo • M" i oeng ract ' t. UIS, ISSOUr 

Constituent RC3·5 
Fractions 

B22N1•4 · 

.. 

TPH· ORO 
7/19/2000. NA NA 
7/24/2000 15,000 NA 
7/25/2000 NA 20,000 

7/26/2000 NA NA 
~~E_RA~~I~Jf.;:PRQ.:.' ,•. •.. ~·; ._,:, : •. ~ .. .. . . ·:~;&iO.Q,Q~ : '-~CfiP.QQ. . .. 

TPH-·GR0 .. 

7119/2000 NA NA 
7/24/2000 1,400 NA 
7/25/2000 NA 220 
7/26/2000 NA NA 
AVERAGE TPH • GRO: .. . : 1;400 .. :~20 

TPH-·ORO 
None 
AVERAGE:TPH.:--_91=10 .. · _ .. ·: :: . ·~ .. ' ... : . I 

Notes: 
Grouildwater table is at a depth of 5 feet below ground surface (bgs) for area. 

Non Residential Worker- above groundwater table in the area 

Construction Worker - above a depth of 20 feet bgs 

uglkg - micrograms per kilogram 
TPH - Total petroleum hydrocarbon 
ORO - Diesel range organic 
ORO - Gasoline range organic 
ORO - Oil range organic 
Bold indicates a detection 
NA - Not analyzed 

1 of 2 

. . 

tJveran 
Area 

Average 
(ug/kg) 
• •• ••w 

', . -:11-iQO.O: .. : · 
.·: 

. .. 81() 

:: ... . .. 

MACTEC 
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Table 78-S(b) 

Soil Constitutents Average Concentrations for TPHs in Sub-area 68: GKN Facility, Construction Worker 
Boeing Tract 1, St. Louis, Missouri 

TPH-QRO. 
7/19/2000 
7/24/2000 
7/2512000 
7/26/2000 

iTPH-:-.GRO 
7/19/2000 
7/24/2000 
7/25/2000 
7/26/2000 

TPH:-ORo.·· 
None 

Notes: 

Constituent 
Fractions 

B22N1-4 B22W1-6 B28N1-7 MW-7-7 . RC2-7 RC~-5 

NA NA NA 15,500 NA NA 
15,000 16,000 NA NA NA NA 

NA NA NA NA 980,000 20,000 
NA NA 16,000 NA NA NA 

NA NA NA 660 NA NA 
1,400 270 NA NA NA .NA 

NA NA NA NA 65 220 
NA NA 16,000 NA NA NA 

··2~9. 

I I 
· t: : · :::··:.:t · :: . . r.J··. . I ... 

Groundwater table is at a depth of 5 feet below ground surface (bgs) for area. 

Non Residential Worker- above groundwate~ table in the area 

Construction Worker- above a depth of 20 feet bgs 

uglkg - micrograms per kilogram 
TPH - Total petroleum hydrocarbon 
ORO - Diesel range organic 
ORO- Gasoline range organic 
ORO - Oil range organic 
Bold indicates a detection 
NA- Not analyzed 

September 2004 - 2 of 2 

uveran 
Area 

Average 
(ugikg) 

• 

MACTEC 
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-
I, 

I. 

13 

~~>""~---+--~--~~~ 

,.,.=~ ,...... 3.'" 271/f¥1,137,333 'n 

!Ida: ---.. -~IIWIIIII• ... fllSfedW.W.--..t.Kt"ss)r--. ... ~..,--~ .... ......,_~ ......... 
~wat« ....... _....et::!Dfmellp ......... _ 

• Talale7B-S(c) 

Soil C.-u-.A .. ._<Aocmlrallonsl'er MdalslaSub-ara,B: GKN Fadii<J--W-r 
llednRTract I,SL !.-, Mlssoarl 

llllik&l 

,110,0011 21 0011 14, 

1,1111 
r.71U lll 

NA 
NA _1M 6l 32( N, 
NA N< 3l 31l N, 

• 

~ ~~----~r-----~~:r--~M----~~--~~---~~:!~--~~~r-~~--~~:~ 

21,%71,1111 111,575,111 111,333 11,1,.,.. 1..W.111 34 211,1$1 

1or2 MACTEC 
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IW 
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10 
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"-'-T""'I.!<LI.aak.M'-' 
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I. I 
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ND-NII~ 
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··- -~ 

~ 
~ i 

~ 
~ jijj 

19,351 11.575,1N ll,ln 
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~ •tJIOI -
~ -NA 

II,IM,IN 1 ..... 1 .. 

• 
j· J ! ! ~ ,,. 

1.201 

"" 
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Table 7B-5(d) 
Soil Constituents Average Concentrations for PAHs in Sub-area B: GKN Facility 

Non-Residential Worker 
B i T 1 St. Lo is Miss oe ne ract ' u ' our 

PAHs (tiiilli ) 

~ 
~: ·. 

I 
. . .. 

; u 

SampleiD I ~ i g· 0 

~ r= ~ .-. ; ~ ~ ~- ~ s e ~-~ < ~ 
0 til . 

-~ IS 
>t . 0 0 

r.l .Z . ~ . ::J 

i 
~ 

~ . . : '~ . u ···-~- .l':l;l ·, ··j~·.: ., : -·~ -~ .. ~:~ .··-~·-· .. . ~- = ··'' . ;CJ. -..• .. 0: . 

B22Nl-4 6800 74 42 

22-1 1-2 ND ND ND 

RC3-5 22 22 11.25 

Average Concentration • 
·Only Samples With 3,411 48 26.63 

PAH Detections 

Notes: 

uglkg • micrograms per kilogram 

Groundwater table is at a depth of S feet below ground surface (bgs) for area. 

Non Residential Worker- above groundwater table in the area 

Construction Worker. above a depth of20 feet bgs 

PAH- Polynuclear aromatic hydrocarbon 

NA - Not Analyzed 

September 2004 1 of2 

42 300 110 62 18 
ND ND 520 ND ND 

11.25 85 22 22 22 

26.63 192.50 217.33 42 

~ 
t 

18 
500 

22 

180 

MACTEC 
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Table 7B-5(d) 

Soil Constituents Average Concentrations for PAHs in Sub-area B: GKN Facility 
Construction Worker 

B . T 1 S Lo is M" ri oemg ract , t. u ' ISSOU 

~ 
~ u 

SampleiD ~ 
r;i;l•• ~ ·g· 

~ -~ ~- ,.... 

~ s 
< ~ z ~-

~ z· 
·U ~ . ~. ~ 

B22N1-4 6,800 74 42 

B28N1-7 19.5 19.5 9.5 

22-1 1-2 ND ND ND 
MW-7-7 19 19 9.5 

~C2-7 19 19 29 

RC3-5 22 22 11.25 

S31B1 6 2-7 21.25 21.25 2.125 

Average Concentration • 
Only Samples With 1,150.13 29.13 17.23 

PAH Detections 

Notes: 
uglkg • micrograms per kilogram 
Grou!Jdwater table is at a depth of'S feet below ground surface (bgs) for area. 

Non Residential Worker • above groundwater table in the area 

Construction Worker - above a depth of 20 feet bgs 

PAH- Polynuclear aromatic hydrocarbon 

NA -Not Analyzed 

September 2004 2of2 

PA:Hs (ue/li ) 

I ' 

sa 
0 
l;) s 

. ~ ,.... . . 

5 

··.~.· 
0.· 
N 
-~ 
fO· ~ .: ... ·. .. 

42 300 
9.5 110 
ND ND 
9.5 210 
9.5 9.5 

11.25 85 
2.125 2.125 

13.98 119.44 

i I ~-- ~ -~ . < 
0 8 ~ -~ 

2 2· .: . ,0:: . ... • . ~ 

110 62 18 
19.5 19.5 19.5 
520 ND ND 

19 19 19 
19 19 19 
22 22 22 

2.125 21.25 5.07 

101.66 27.13 17.1 

I ·=. .. 
18 

. 19.5 
500 

19. 
19 
22 

2.125 

85.66 

MACTEC 
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September 2004 

Table 7B-5(e) 
Soil Constituents Average 

Concentrations for PCBs in Sub-area 68: 
GKN Facility 

Construction Worker 
BiT lSt.L isMis oe ng ract L, ou • sour• 

PCB. 

(ug/J(g) . 

'O!t' 
Ill 

Sample "IJl ·. ~ 

·== 9 .u 

.. 

0 

~ 
RC2-7 100 

Average Concentration • 
Only Samples With 100 

PCB Detections 

Notes: 

uglkg - micrograms per kilogram 

Groundwater table is at a depth of S feet below ground surface (bgs) for area. 

Non Residential Worker- above groundwater table in the area 

Construction Worker- above a depth of 20 feet ~gs 

PCB - Polychlorinated Byphenyls 

NA - Not Analyzed 

MACTEC 
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Table '7B-7(a) 

Gmatctwater Censtit:atntl Averaae Cenc:entratloM ror VOCt k'l s•ue• '8: GKN Facllty 

NoleS: ....... _ ........ 
VOCs ~ Voletile Orgeric Cornpcll.nds 

:!i%.1ilZii~~;;;~~,:,::::: 

Scptcmbcr 2004 

MAC'IEC 
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• 
Notes: 

Only Samples With 
VOC Detections 

ug/kg - micrograms per kilogram 

26.83 2.92 3.47 3.60 233.11 12.38 12.43 

Groundwater table is at a depth of 10 feet below ground surface (bgs) for area. 

Non Residential Worker - above groundwater table in the area 

Construction Worker- above a depth of 20 feet bgs 

VOCs -Volatile Organic Compounds 

NA- Not Analyzed 

Mi:RlW#.ii:-lM~IffiW~H4¥@lB!Wil1:~:IIIIIII 
Bold Indicates a detection 

September 2004 

600.25 29.44 90.25 

MACTEC 
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September 2~ 

• Table 7C-5(b) 

Soil Constitutents Average Concentrations for TPHs in Sub-area 6C: 

GKN Facility, Non-residential Worker 
Boeing Tract 1 St. Louis, Missouri 

Constituent 
Fractions 

820E1-6 820E2-8 627110.9 827111-9 82719-9 

uveran 
Area 

Average 
(~glkg) 

TPH_:.DRO : _ TPH·DRQ 

7/18/2000 NA NA NA NA NA 

7/19/2000 170,000 490,000 NA NA NA 

7/20/2000 NA NA NA NA NA 

7/21/2000 NA NA NA NA NA 

7/25/2000 NA ' NA NA NA 1,400,000 

11/14/2000 NA NA 650,000 120,000 NA 

7/22/2003 NA NA NA NA NA 

7/25/2003 NA NA NA NA NA 

ITI?H ~-GRO ·· . . .. .. TPH-GRO 

7/18/2000 NA NA NA NA NA 

7/19/2000 65 320,000 NA NA NA 

7/20/2000 NA NA NA NA NA 

7/21/2000 NA NA NA NA NA 

7/25/2000 NA NA NA NA 65 

11/14/2000 NA NA 65 65 NA 

7/2212003 NA NA NA NA NA 

7/25/2003 NA NA NA NA NA 
. : ·.~. 

[TPI:to:- ORO .. .. .. . .. , . . .. .17PH~OR0 .. 

7/22/2003 NA NA NA NA NA 

7/25/2003. NA NA NA NA NA 
.;·, .... 

..·.·. -.. .. ·-· 
.. ·- •. .., : ~ . AVEf:l~Gfi.:JPH -- ORO. 

Notes: 

Groundwater table is at a depth of 10 feet below ground SL!rface (bgs) for area. 

Non Residential Worker - above groundwater table in the area 

ORO - Diesel range organic 

ORO - Gasoline range organic 

ORO - Oil range organic 
Construction Worker- above a depth of 20 feet bgs 

uglkg - micrograms per kilogram Bold indicates a detection 

TPH - Total petroleum hydrocarbon NA - Not analyzed 

1 of 2 · 

• 

MACTEC 
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Table 7C-S(b) 

Soil Constitutents Average Concentrations for TPHs in Sub-area 6C: GKN Facility, Construction Worker 

Boeing Tract 1, St. Louis, Missouri 

Constituent· 
Fractions 

820E1-6 820E2-8 827E2-12 827110,.9 82711-12 . 827111-9 82719-9 

uverau 
Area 

Average 
(uglkg) 

• 
TPH-ORO . TP,H·DRO. 
7/18/2000 NA NA NA 
7/19/2000 170,000 490,000 4,500,000 
7/20/2000 NA NA NA 
7/21/2000 NA NA NA 

7/25/2000 NA NA NA 
11/14/2000 NA NA NA 
7/22/2003 NA NA NA 
7/25/2003 NA NA NA 

TPH.;GRO. 
7/18/2000 NA NA NA 

7/19/2000 65 320,000 240 
7/20/2000 NA NA NA 

7/21/2000 NA NA NA 

7/25/2000 NA NA NA 

11/14/2000 NA NA NA 

7/22/2003 NA NA NA 
7/25/2003 NA · NA NA 

TPH-ORO .... 
·~. ~ '. 

7/2212003 NA NA 
7/25/2003 NA NA 

AVE;SAG~ .TPH,;. ORP .. · : . . ·.· ... '.·: 

Notes: 

Groundwater table is at a depth of 10 feet below ground surface (bgs) for area. 

Non Residential Worker - above groundwater table in the area 

Construction Worker- above a depth of 20 feet bgs 

ug/kg - micrograms per kilogram 

TPH - Total petroleum hydrocarbon 

September 2004 

NA 
NA 

2of 2 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA 16,000 NA NA 
NA NA NA 1,400,000 

650,000 NA 120,000 NA 
. NA NA NA NA 

NA NA NA NA 

TPH':"GRO 
NA NA NA NA 
NA .NA NA NA 
NA NA NA NA 
NA 150 NA NA 
NA NA NA 65 
65 NA 65 NA 
NA NA NA NA 
NA NA NA NA 

• -~. < ~ •••••• ~ 

. . ... ·-. .. ~. .... . . . - .. · ' .. . . ··; .. . ... . .... , . '.1'.,Hf~ ORO~ 

NA NA . NA NA 

NA NA NA NA 
-: ~ . .... ~- .... 

DRO- Diesel range organic 

ORO- Gasoline range organic 

ORO- Oil range organic 

Bold indicates a detection 

NA - Not analyzed 

• .•·'• 1 

.. . : . -~-~ .. : •. .'. i . . : .... 

MACTEC 
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Table 7C-5(c) 
Soil Constituents Average Concentrations for Metals in Sub-area. 6C: GKN Facility 

Non-Residential Worker 
B T lSLo'Mis oeing ract , t. UIS1 sour 

Metals (ugikg) 

'. 

SampleiD 
:5 

(,) == ::J 
:5 ::» :5• z 

w ::J i 0 .a: en Q a:. 
. a: <C· . ·~· ::c . 

.. ;it 'ID· 'J3~,. 
B27E15·8 NA NA NA 10,000 
827E1-9 7,200 164,000 290 69,800 
827E7·10 2,800 75,700 310 9,300 
B27E9·10 5,900 163,000 740 13,400 
82714·5 4,400 233,000 310 13,200 
82716·8 10,850 166,000 330 93,650 
82717·3 7,700 293,000 330 18,000 
82719·9 6,500 189,000 320 17,600 
82781·5 2,200 75,400 320 10,700 
82782·8 7,000 108,000 320 16,000 
Average Concentration • 

Only Samples With . 6,061 163,011 363.3 27,165 
Metals Detections 

Notes: 
ug/kg - micrograms per ·kilogram 
Groundwater table Is at a depth of 10 feet below ground surface (txJs) for area. 
Non Residential Worker· above groundwater table In the area 
Construction Worker· above a depth of 20 feet bgs 
NA • Not Analyzed 

September 2004 I of2 

.• 

> a: 
::» 

Q 0 

~ 
a: 
·W 

.;J . ... == NA NA 
14,100 47 
7,300 60 

12,600 65 
8,700 19 

13,400 27 
12,200 17 
14,000 20 
6,400 11 

10,500 29 

11,022 33 

== ::» z 
w 
..J 
·w u; 

NA 
315 
310 
320 
310 
330 
530 
320 
320 
320 

342 

MACTEC 
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. Table.7C-S(c) 
Soil Constituents Average Concentrations for Metals in Sub-area 6C: GKN Facility 

Construction Worker 
B ' T 1 St. L ' M' oemg ract , OUIS, ISSOUr 

·.Metals (~g/kg) 
.• . .. 

.. . . 
.. . 

SampleiD .. 
'•••• 

·== 
. .• . :5' ... ·. 

0 ::::» 
:E ;:) ·:5_· .. ···. ·z· 

UJ 
':::i) •:5 o: . 

f/) a: c ·a: 
a: < cl. · ::1: . 4i. .ID :c:;,·· .: . 

827E10·12 2,700 91,800 325 11,800 
827E15·8 . NA NA NA 10,000 
827E1·9 7,200 164,000 290 69,800 
827E2-12 9,400 176,000 1,200 17,200 
827E3-12 2;700 101,000 315 11,800 
827E4·12 1,500 64,800 310 13,700 
827E5·14 4,400 103,000 740 10,900 
827E6·12 4,600 85,100 . 320 13,300 
827E7-10 2,800 75,700 310 9,300 
827E8-11 4,200 146,000 660 13,700 
827E9-10 5,900 163,000 740 13,400 
82711-12 5,500 152,000 76 13,400 
82712·11 3,700 71,600 335 14,400 
82713-12 7,700 142,000 98 17-,500 
82714-5 4,400 233,000 310 13,200 
82715-14 5,400 122,000 310 17,900 
82716·8 10,850 166,000 330 93,650 
82717-3 7,700 293,000 330 18,000 
82718·15 8,500 295,000 180 18,700 
82719·9 6,500 189,000 320 17,600 
827S1·5 2,200 75,400 320 10,700 
82782-8 7,000 108,000 320 16,000 
MW-5·12 8,200 84,400 320 14,500 
MW-8-14 5,800 107,000 335 18,100 
MWBAS-12 10,750 303,500 1,395 16,400 
Average Concentration .; 

Only Samples With 5,817 146,346 424.5 . 19,798 
Metals Detections 

Notes: 
uglkg • micrograms per kilogram 
Groundwater table Is at a depth of 10 feet below ground surface (bgs) for area. 
Non Residential Worker· above groundwater table In the area 

Construction Worker· above a depth of 20 feet bgs 

NA • Not Analyzed 

September 2004 2of2· 

: 

.. 

c cc w 
... ;,r 

7,600 
NA 

14,100 
10,400 
9,200 
7,000 

10,600 
7,600 
7,300 
8,000 

12,600 
9,100 
6,800 
9,700 
8,700 

12,800 
13,400 
12,200 
11,700 
14,000 

6,400 
10,500 

8,600 
11,900 
9,800 

10,000 

> a:. 
;::) 
(J 
a: 
UJ 

.:E 
65 
NA 
47 
25 
65 
60 
60 
65 
60 
65 
65 
19 
21 
26 
19 
30 
27 
17 
21 
20 
11 
29 
16 
18 
65 

38 

:E 
:;, 
z 
'UJ .... 
»J 

325 
NA 

315 
315 
315 
310 
310 
320 
310 
330 
320 
325 
335 
320 
310 
310 
330 
530 
330 
320 
320 
320 
320 
335 

322.5 

329 
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Table 7C-S(d) 
Soil Constituents Average Concentrations for PAHs in 
Sub-area 6C: GKN Facility Non-Residential Worker 

B i T t 1 St U> ' Misso i oe n2 rae ' . UIS, ur 

PAHs:o(u~) 

· . . . 
.. 

i' ~ . ' 

t.) 

SampleiD ; ' 

0 
~ ~ < ·~ ,-... a ~ l';i;:l 

i ~ ~.· 
rl.). 

' ;.c·. 
z .. §·. 

' ~ ~:·· . :_ .. Q .. ·. 
B27I4-5 9.5 9.5 72 

B27I9-9 95 95 740 

· Average Concentration • 
Only Samples With 406 

PAH Detections 

Notes: 

uglkg - micrograms per kilogram 

Groundwater table is at a depth of 10 feet below ground surface {bgs) for area. 

Non Residential Worker - above groundwater table in the area 

Construction Worker- above a depth of 20 feet bgs 

PAH - Polyn1,1clear aromatic hydrocarbon 

NA- Not Analyzed 

1 of2 

~· 
·.~ 

~ 
8 ·:.s. 

18.5 
190 

MACTEC 
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Table 7C-5(d) 
Soil Constituents Average Concentrations for PARs in 

Sub-area 6C: GKN Facility Construction Worker 
B i T t 1 St. Lo • M' ' oe n2 rae ' UJS, JSSOUrl 

.P .NHS: (ug!kg) ·. . · . .. 
' 

.• ~: 
··. 
·· . 

. ~:' . .: ': ... 
I';J;l; ·. 

·~ 
... :. ·. 

u·· . . ,·:-

I 
.. 

·~ 
SampleiD 

. .. : : 

·.·.o 
p, · st ...,.. ~; 

$ o· e 
. -~' 

,;; 
'VJ: . 

.. 
N · .. §· z· :z . ' 

~;, I';J;l. 
.. ·. :=s·. ·J,). 

B27E2-12 94 39 9.5 

B2714-5 9.5 9.5 72 
B2719-9 95 95 740 

Average Concentration • 
Only Samples With 66.17 47.83 273.83 

PAR Detections 

Notes: 

uglkg - micrograms per kilogram 

Groundwater table is at a depth of 10 feet below ground surface (bgs) for area. 

Non Residential Worker - above groundwater table in the area 

Construction Worker - above a depth of 20 feet bgs 

PAH - Polynuclear aromatic hydrocarbon 

NA - Not Analyzed 

2of2 

. .. 

' 
.·.·~ 

~; 
~; 
.o: 
.~ 
j~; ., ' 

44 
18.5 
190 

84.17 
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Table 7D·5(a) 
Soil Constituents Average Conentrations for VOCs 

in Sub-area 6D: GKN Facility 
Boeing Tract 1, St. Louis, Missour 

Samplem 

Non- Resld~ntl•r Worker 
827E12-7 
827E14-6 

Average Concentration • 
Only Samples With 

VOC Detections 

827E12-7 
B27E14-6 
MW-6-13 

Average Concentration • 
Only Samples With · 

VOC Detections 

Notes: 

ug/kg - micrograms per kilogram 

VOCs: :(jJg1kg); 

W· ·z.· .cs:·. 
·::c 
Iii . 
. :e 
0 
0: 
0 :::; 
. .J 
lL c 
0 
0: 
0 
.J 
::c 
(;) 

c· 

8.4 
2.5 

5.45 

8.4 
2.5 
NA 

5.45 

w 
.J z. 
> w :c . . :::; 

.... : .J 
w .0 .:s. . _:~ ... 
.. 

NA 25 
125 52 

38.5 

. .. 

-. 

NA 25 
125 52 
12 3.2 

68.5 26.73 

Groundwater table is at a d.epth of 9 feet below ground surface 
(bgs) for area. 

Non Residential Worker • above groundwater table in the area 

Construction Worker • above a depth of 20 feet bgs 

VOCs • Volatile Organic Compounds 

NA • Not Analyzed 
Bold Indicates a detection 

MACTEC 



• 

• 

• 
September 2004 

Table 70-S(b) 
Soil Constitutents Average Concentrations for TPHs in 

Sub-area 60: GKN Facility 
Non-Residential Worker and 

Construction Worker 
B ' T t1 St. Lo ' MiSs oemg rae ' UIS, oura 

uveran 

Constituent .B27E1&.7 
Area· 

Fractions Average 
(ugtkg) 

TPH· D.RO 
.. 

TPH"•DRO 
7/19/2000 NA 
7/2/2003 2,500 
7/25/2003 NA 
AVER,AG!S. TPI:I· ·;·Q.RO. .. ?.5.00 ..... :; .· .. ' .2;5.()Q•; --·· 

TPH·~-GRO · ~-TPH.· .'GRO .• 
7/19/2000 NA 
7/2/2003 12,000 
7/25/2003 NA 
AVI;.R.A.GE .TP,H··~-.G80 : .· J:~·;(i)!X),; .·. ..1'~iQP.Q :· ... 
TP.H·ORP · · TPH • .O.RO . 
7/2/2003 2,500 
7/25/2003 NA 
AVE.R'~GE l.Ptt·.,_:oRo· : :,2,som .. , '~·> . 2~500 

Notes: 
Groundwater table Is at a depth of 9 feet below ground surface 
(bgs) for area. 
Non Residential Worker- above groundwater table In the area 
Construction Worker· above a depth of 20 feet bgs 
uglkg - micrograms per kilogram 
TPH - Total petroleum hydrocarbon 
DRO • Dies~! range organic 
ORO • Gasoline range organic 
ORO - Oil range organic 
Bold indicates a detection 
NA • Not analyzed 

.. 

MACTEC 
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Table 7D·S(c) 
Soil Constituents Average Concentrations for Metals in Sub-area 6D: 

GKN Facility Non-Residential Worker 
B . T 1 S L . Mis i oem2 ract ' t. OUIS, sour 

Metals(u~) 

~ " ... 

SampleiD 
. . 

.. 'I ··~ .. ' 
·.·~ ~ :· 0 ..• f;lil ; 

'~. !-: .'.: '. ~-
· .. ~· ' .e:s· .. •I '· •. • 

. 
•'. 

SEWER-S 5,800 174,000 30S 
SEWER-S 4,500 123,000 740 
Average Concentration • 

Only Samples With 5,150 148,500 522.5 
Metals Detections 

Notes: 
uglkg - micrograms per kilogram 
Groundwater table is at a depth of9 feet below ground surface (bgs) for area. 
Non Residential Worker- above groundwater table in the area 
Construction Worker- above a depth of20 feet bgs 
NA -Not Analyzed 

Ta~le 7D-5(c) 

.. m ... .·'a __ :_ 
11,000 
21,000 

16,000 

~ 
~ .. ·u .. . c:.:: 

:'.:L ,· . -~--
14,400 
10,200 

12,300 

Soil Constituents Average Concentrations for Metals in Sub-area 6D: 
GKN Facility Construction Worker 
B • T 1 S Lo • M' 1 oem2 ract ' L UIS1 ISSOUr 

·.MetalS (u~) 
'· 

.··. 

.. 
. ' 

.. 

'' 

6C 
6S 

'• SanipleiD· r I 
. :;. ' 

t.) 

September 2004 

~-' 1 .. · ·; 

.·:~ 
~. a 

MW-6-13 17,700 195,000 120 
MW6D-12 9,000 143,000 760 
SEWER-S 5,800 174,000 30S 
SEWER-S 4,500 123,000 740 
Average Concentration • 

Only Samples With 9,250 158,750 481.3 
Metals Detections 

Notes: 
uglkg - micrograms per kilogram t 

Groundwater table is at a depth of9 feet below ground surface (bgs) for area. 
Non Residential Worker- above groundwater table in the area 
Construction Worker- above a depth of 20 feet bgs 
NA - Not Analyzed 

.~ 
0 ·= t.) 

-~ ~- .~· :::3 
15,000 8,400 21 
14,300 27,700 6S 
11000 14,400 6( 
21,000 10,200 6S 

15,325 15,175 53 

MACTEC 
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Table 7-6 
Groundwater Samples Used in Average Concentration Calculations in Area 6: GKN Facility 

Boein2 Tract 1, St. Louis, Missouri 

Sub· 
area 

Volatile 
Organic 

Compounds 

B21SIW 
6A B2911W 

MWIW 
. B2.2E2'W 
l.R2E3W. 

B~2,WIW . 
. B27WIW 
.·B27W2W 

:a27W3DW . 
B27W3SW 
B28ElW· 
B28MWIW 

· B2.8MW2W 
B28MW3W 
B28M\V4W 
B28NlW 
HWlW 

6B ·MW3AW 

MW3nw 
~~w· .. · 
MW7W. 
RClOW 

. RClW ,.·. 
·RC2W. 

RC3W 
RC4W 
RC.6DW 
RC6SW 
Rca.ow .. 
RCBSW 

September 2004 

Total 
}»etroleum 

HydrocarbonS · 

Polynuclear · 
Aromatic 

.Hydrocarbons, 

Polychlorinated. 
niphenyls 

.M~tals 

B29EIW B21SlW 
MWIW 

. : B22E~W.·., · ... :.: · ·· ,.: B.2211H:W, :_ .·~ ...... : :B,QfW: :.,. · · • ... :: ~~~E~W. . 

._.B28MW4W 
·~2SN1W .. 

:.RClW: 
·~C2W. 

RC3W .. 

•.• 1 .• -• 

·-······· .· . .. :: ;, . 

; . 

. . , .. : -. ·. :·· .. . 
.... : .... ' . .. ·.:; -·-: 

• hoI o o- •• 

.. ·-_; ... ... 
.·. 

·. ·:~22WlW 

: TJ27W2.W 
. i ·. i ., ·. 

.· 
.. \: . 

. ·,B28M\VHV 

·. ~28NlW 
• ,.•_, .:•w .. RClOW 

..~c1w: 
.. . · . , .;: :RG~F. 

·· . :~.C3W 

· · ·· .. :.·. BG7W.·.· 

. . : . : .· . ~; : . . : . '': ;· J ::.. " .· . ;· . M,W7:W.. 
....... : .. . .. : My{~sw . 

.. : ~ :t:· .. · ... : . ,. : .... : ~c~~w:. 
· .. ·' 

.. ;- ...... ~w . 
. ·. . : . '. .. ... . ·. . - . .:.:~. . . 
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• Table 7-6 
Groundwater Samples Used in Average Concentration Calculations in Area 6: GKN Facility 

B ' . T t 1 St. Lo ' M' ' oem2 rae ' DIS, ISSOUrl 

Volatile Total· "' PolynuClear 
Polychlorinated Sub· Organic Petroleum Aroniatic Metals 

area Compounds Hydro~r~ons ·Hydrocarbons 
Biphenyls 

B27ElW B2SMW1W B2SMWIW 

B27E2W B2SMW4W B2SMW4W 

B27E4W B27ElW B27ElOW 

B27112W . B27E2W B27EllW 

B2711W B27110W B27ElSW 

B2712W B27111W B27ElW 
B2715W B2711W B27E2W 

B2716W B2712W B27E3W 

B2717W B2716W B27E4W 

B2718W B2717W B27ESW 

B2719W B2719W B27E6W 
B27S2W MWSASW · B27E7W 
B27S3W MWSCSW B27E8W 
MWSASW B27E9W 
MWSW B2711W 

6C MWSW B2712W 
MWSASW B27ISW 
MWSW B2716W 

• B2717W 
B2718W 
B2719W 
B27SlW 
B27S2W 
B27S3W 
MWSASW 
MWSBSW 
MWSCSW 
MWSDSW 
MWSW 
MWSASW 
MWSW 

:Q27El2W 
.. ·.'! •.•. .. 

Mw6W .. .. •• l 

.·. .. ~ . ". ····' ···-. 
. . 

~ .. 
B27El6W 

...... 
· SE'WE~W· 6D . . . ·;. · . .. ,• '::·· .. ·- .. -."" .. .. 

. ¥V/6W ·' 
.. ... .. . . . . ·.· · . 

. . ·'·· 
... 

. ,. . .. . . . . .. '. . • i ···-'··:·--. ·-: :':·- .. : .. . . . . ... . " .. '. ::·' 

• 
September 2004 Page2of2 MACTEC 
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Table 7A-7(a) 
Groundwater Constituents Average Concentrations for VOCs in Sub-area 6A: GKN Faclllty 

B i T t1 St. Lo . Miss . oe ng rae ' UJS, our• 
.. ·V()Cs~ 

. (ug!J) 

~ 

'I ~ 

~ SampleiD .f;l;:l ·tl 
~ i ~ 

0 5 ~ ·~ i fl.l u .... 0 

~ ~ 
- =· ~ 

{,;,) 

= z .... 
·i = 0 ·o 0 I 

=s ·«"t 
.~ = ·~ 

'1""4 

tii i I 

~. ·~ fa 
ii. ii . El 

B21SlW 5 0.5 0.5 0.52 0.5 NA 

B29AW1W 5 ,Q:S OS .. OS. ·Q.S ;' J~)\ 
B~9alW 
B2911W 
MWlW 

Average Concentration • 
Only Samples With 

VOC Detections 

Notes: 
ug/1 - micrograms per liter 
VOCs - Volatile Organic Compounds 

NA - Not Analyzed 

4~(} . 
5 

21.36 

10.45 

.. 0•? .0;5: . ·: ();5 

0.5 0.6 0.5 
1.29 0.68 1.50 

.0.76 0.59 0.84 

No VOCs except acetone and/or· methylene chloriife·detected in the sample· 

September 2004 

' ;();'~ · ... :m 
1.7 NA 

2.32 0.76 

1.51 0.76 

·· .• 

~ 
~ f;l;:l 

:~· ~ i 0 0 
·~ g. 
~ ~ 

~ 
.. 

i u 
0 r.:l 

~ =s ~ .o = u 
·~ ~ ·.! 

0.5 0.5 0.5 
.. o.s . • :.OA . -.: .0.5 

.. ~ .. .:o;s :.: ..... o~~ : . :o.s 
0.37 0.77 2.1 
1.50 2.32 0.68 

0.79 1.20 1.09 
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Table 7A-7(b) 
Groundwater Constltutents Average 

Concentrations for TPHs In Sub-area 6A: 
GKN Facility 

Boeing Tract 1, St. Louis, Mlssour 

Constituent 
Fraction by 

Sample Event 

uverau 
Area 

B29E1W Average 

(ug/1~. 

TPH•DRO ~6-DRO~ 

7/21/2000 25Q 
7/26/2000 NA 
7/27/2000 NA 

. · · .2$..0:.: .. : ·: . _ :~SP·: ~. 

rrPH~GRO 
7/25/2000 
7/26/2000 
7/27/2000 

None 
AVERAGE 

Notes: 

ug/1- micrograms per liter 

TPH - Total petroleum hydrocarbon 

ORO - Diesel range organic 

ORO - Gasoline range organic 

ORO - Oil range organic 

Bold indicates a detection 

NA -Not analyzed 

730 
NA 
NA 

·· .. l'PH-ORQ. 

MACTEC 
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Table 7A-7(c) 
Groundwater Constituents Average Concentrations for Metals in Sub-area 6A: 

SampleiD 

. 

B21SlW 
MWlW 

Average Concentration • 
Only Samples With 
Metals Detections 

Notes: 

ugfl -. micrograms per liter 

NA - Not Analyzed 

Bold indicates a detection 

September 2004 

. . 

GKN Facility 
B in T t1 St. Lo . M' oe 12 rae ' UIS, ISS OUr 

·. · M:e~Is <11~> 
. . . . .. 

to) 

-~ I ~ ', -z 0 -
l";l;l 6-__ ::· -~ -~-~ _, .. .. c.> 

196 22900 13.4 1060 
7.39 233.63 1.69 17 

102 11,567 7.54 539 

. ·, .. . , . 

~ o· 

:~: -~ 

-~--' . 
388 1.3 
8.25 0.2719 

.198 0.79 

I ; 
•. - .Ci) 

7 
26.25 

16.63 

MACTEC 



• 
e 

~ i I s.mplaiO 

~ I ~ 
! 

~ ~ 

I I I i ! I ! ~ ! i c 
! 

~ 
1W 

I1W 

1! 1! 13 1! 

NAI 

t:::C 1.001 
O.Soll 

12. r.liGI 13 13 12. 13.131 
0. 0.! 

0. 

;;: 2. I~.; 

A~~-- 140.31 Ul 7S1 0.74 Ull 11M 7.&1 3.22 4.24 

-.... - .... '"""' ___ .,.,_ 
NA·NIII~ NaVOCI._.._ ....... 6c~ 

• 
T.W.711-7(a) 

ar-.1-~A-~r ... voc.la-......611: GKNFadllcy 
-T.-t.SL .... 

VOC.Iilall 

~ ! i ~ ~ 

~ ! I 1-
~ 

I I i ! ' l .. 
l,. I I j l i ' i ~ 

13 13 13. 13. 1! 13 

5< w ffi i!. 

~ I l ; I I i ~ 

1! 11:1 

..., 

. ~~ [131 0. 0. 2! 
~ NAI 

_NAI 
50. 

~13 
50 1.001 5.1 

12. 12. 511 13 [-. 13.241 70J 

2.! 2. 

0. 

. 21. 22 . 

2: 1, 1. ,, 0. .22.1 ~ 

25 
[,., '" '-"' . "'cl .. 2 • 

a11 13.31 7.&1 1<1.22 7M 14.13 ,,, .. A2.1 4- 7.71 :uo 71.11 31.55 12.84 

• 
~ ~ 

l i ~ . 

i i ~ . ! .... 
: ! ~ 

: ! 

! l 
0 ... 

! ~ i I ~ 
~ 

~ l l ~ J ~ 

1! 1! 1! 13 113 7t 13 1! 113.! 311 

o . 

2 . 
2. 

.10 

21m .. , 
1. 

13 13 4 '11114.; 13 ...., 31! 
o: 

0.1 

,.,, 
3.33 3.20 1.11 11.&e 13.02 6Ul' ,,, .. 1.12 141.77 10.111 
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Constituent 
Fraction by B22E3W 

Sample Event 

TPH~DRO 
7/24/2000 NA 
7/25/2000 600 
7/2612000 NA 
7/28/2000 NA 
10/23/2001 NA 
3/21/2003 NA 
6/18/2003 NA 
4/29/2004 NA 
~VI;~A~~;:::.: 

····-·· :s.oo.:. : 

TPH•.GRO' 
7/24/2000 NA 
7/25/2000 130 
7/26/2000 NA 
7/28/2000 NA 
3/21/2003 NA 
6/18/2003 NA 
4/29/2004 NA 
A.V.J;B.~GE~--~_:::." . _::·. ~t~o·. 
TPJ-1-QRO· -· 

.. 

3/21/2003 NA 
6/18/2003 NA 
~/29/2004 NA 
AY~fiA~E-'·: 

.. .. 
. • ... 

Notes: 

ug/1 - microgmms per liter 

TPH -Total petroleum hydrocarbon 

ORO - Diesel mnge organic 

GAO - Gasoline mnge organic 

September 2004 

• Table 7B-7(b) 
Groundwater Constitutents Average Concentrations for TPHs in Sub-area 68: GKN Facility 

B22N1W 

2,900 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

'·-2~900,. 

3,600 
NA 
NA 
NA 
NA 
NA 
NA 

--.3~:·: 

NA 
NA 
NA 

.. ·' .. 

oemg rae ' UJS, ISSOun B . T t 1 St. Lo • M" . 

B28MW1W B28MW3W 

·-

NA NA 
NA NA 
NA NA 
NA NA 

170 150 
NA NA 
NA NA 
NA NA 

' 
.. 

H<V' ; ~":i'.J;5Q\X ) 
... 

. . -: ..... 
•' 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
. ·.· .. : :; ·:.:-- . ,;:~:~·:: :;: . .-.. · • ... ::· ·' .. .. -. .. , .. 

NA 
NA 
NA 

... ... " . .. 
' 

ORO- Oil mnge organic 

Bold indicates a detection 

NA - Not analyzed 

.. : 

NA 
NA 
NA 

.. 
.. .. .. 

: 

B28MW4W B28N1W HW1W 

.. 

NA NA 480 
NA NA NA 
NA 250 NA 
NA NA NA 
NA NA NA 

420 NA NA 
310 NA NA 
NA NA NA 

<·. :: :;-a~s~ ,_ 25Q __ ~----~&Q;~,:.: 
·' . . .. 

·'· ., .... 
NA NA 180 
NA NA NA 
NA 1,000 NA 
NA NA NA 

460 NA NA 
1,000 NA NA 

NA NA NA 
'·': ~-'Z30.:' ... · ·•:.1000'· . ., '-,·- ..... ~~· -11;1(,);:.:': 

.. .. 
.. 

50 NA NA 
50 NA NA 
NA NA NA 

_ .. _. __ so~ .. .. :·-"'4'''i'"• 
' . ., 

RC2W 
MW3W RC1.W RC2W 

-2004 

.. 
.. •"' .... 

NA NA NA NA 
NA 250 340,000 NA 
NA NA NA NA 

250 NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA 7,000 

~-;·:?5.Q .. .·~so '34.0lQO,O :-:: .. r~7.-.0QQ: 
. .. 

" 
: ...... :,.- ·.·. 

NA NA NA NA 
NA 130 2,100 NA 
NA NA NA - NA 

1,700 NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA 250 

,T_::t..((~{l;, .. ·1~~r .. ~:!.QQ~~ :;~-. r: .. :?.w .. :::. 
' 

···.;. . . .. 
. . 

NA NA NA NA 
NA NA NA NA 
NA NA NA 250 

.. .. . ~ . -... ... ·:.:· .. · r~:.:-2s.o:, · 
.·-·:' 

• 
uverau 

Area 
RC3W Av~rage 

(ug/1) 

T.PH- DR_O 
NA 

49,000 
NA 
NA 
NA 
NA 
NA 
NA 

:•'4~;0QQ __ 3_3,45l·· 
:TPH-GRO 

NA 
140 
NA 
NA 
NA 
NA 
NA 

. .... 
1.40 ~9-~-~:.;: .. !~:- ~ . . 

TPH·;o;QRO: 
NA 
NA 
NA 

1so···: 

MACTEC 



· Table 7B-7(c) • Groundwater Constituents Average Concentrations for Metals in Sub-area 6B: GKN Facility 

• 

SampleiD 

B22E2W 
B22E3W 
B22N1W 
B22W1W 
B27W1W 
B27W2W 
B27W3DW 
B27W3SW 
B28E1W 
B28MW1W 
B28MW2W 
B28MW3W 
B28N1W 
HW1W 
MW3W 
MW7W 
MW9SW 
RC10W 
RC1W 
RC2W 
RC3W 
RC4W 
RC5W 
RC6DW 
RC6SW 
RC7W 
RC8SW 
RC9W 
RR5W 

Average Concentration • 
Only Samples With 
Metals Detections 

Notes: 
ug/1 • micrograms per liter 
NA • Not Analyzed 
Bold Indicates a detection 

•• 
September 2004 

Q z w en 
a: 
< 

5n 
453 

70.9 
47.5 
27.6 
84.2 

5 
109 

82.8 
18.07 
47.18 
27.14 

23.2 
499 

14.27 
13.18 
42.55 

112 
15.4 
549 
9.85 
109 

37.9 
11 

16.4 
61.4 

5 
23.8 
37.7 

108 

. T 1 S L uis M' uri . Boemg ract ' t. 0 ' ISSO 

" · . Mebils' LiQ/1)" : '· - .. 
.. ' 

.. 

. . .. 
" 

•' 

==· ::5 :::1 > == ::5 :::1 :e. a: ::1: 
:::1· z :::1 :i o- c 0 w. a: c a: ·iCC a: ...I < <· :c w ,w m m· : c3 0 . ..;J' .:!l 

57000.0 2.5 2,170.0 684 1.8 2.5 
13100.0 2.5 2,390.0 802 2.2 2.5 
5no.o 14.9 426.0 542 0.42 36.4 

23400.0 23.4 2,560.0 1_,180 2.1 2.5 
397.0 2500 72.9 27.6 0.84 2.5 

7660.0 2500 336.0 95.2 0.51 2.5 
553.0 2500 5.0 1.5 0.1 2.5 

.2070.0 2500 250.0 97 0.25 7.2 
1 620.0 2.5 301.0 105 0.43 2.5 

730.0 419.8 24.4 21.65 0.13 27.5 
500.8 509.06 26.1 79.24 0.1 . 26.25 

2,203.3 370.53 76.5 112.64 19.19 2.5 
637.0 2.5 54.6 .19.2 o.on 2.5 

19,000.0 2.5 906.0 798 2 32.6 
615.2 1.78 35.7 15.24 .0.12 18.33 
666.7 2.1 29.28 13.64 0.0956 26.25 

3 690.9 230.26 105.82 56.13 0.27 51.25 
3 280.0 2500 641 267 1.2 2.5 

589.0 8.6 64.5 19 0.16 2.5 
2100.0 24.2 159 39.8 0.2 2.5 

928.5 2.5 37.2 12.3 0.075 2.5 
2540.0 2500 490 220 0.61 2.5 
1 020.0 . 2500 91.5 31.6 0.1 2.5 

820.0 2500 16.2 34.8 0.1 2.5 
841.0 2500 69.8 22.6 0.1 2.5 

3160.0 2500 411 124 0.49 2.5 
756.0 2500 25.2 5.9 0.1 2.5 
488.0 2500 71.2 24.9 0.1 2.5 

1,630.0 2500 91.1 33.5 0.1 2.5 

5,440 1,176.5 412 189 1.17 10 

w en w z 
a: < w (!J 

:; z 
< c;; 

·== 5 NA 
5 NA 

1.2 NA 
5 NA 
5 NA 
5 NA 
5 NA 
5 NA 
5 NA 

7.5 NA 
7.5 NA 

5 NA 
5 NA 
5 NA 

6.67 NA 
7.5 NA 

12.5 6,400 
5 NA 
5 NA 
5 NA 
5 NA 
5 NA 
5 NA 
5 NA 
5 NA 
5 NA 
5 NA 
5 NA 
5 NA 

5 6,400 

MACTEC 



• 

• 

• 
September 2004 

·Table 7B-7(d) 
Groundwater Constituents Average Concentrations 

for PAHs in Sub-area 6B: 
GKN Facility. 

B T 1 S Lo ' Miss oe ng ract ' t. DIS, our 

. ' 

·S~~plem ' 

B22NlW 
RC2W 

Average Concentration • 
Only Samples With 

PAH Detections 

Notes: 

ugll - micrograms per liter 
PAH - Polynuclear aromatic hydrocarbon 
NA - Not Analyzed 
Bold indicates a detection 

i 
~ 

~ 
f;l;} 
u 

.. ~. 
43 
25 

34 

PAH 
. (ug/1) . 

~ 
f;l;l• 
u 

i··· 
< 
<' . ' ...., 
2 
.~ : 

·=-2.5 
250 

126.25 

; 
~ 

·6 
25 
86 

55.5 

MACTEC 



• 

• 

• 
September 2004 

Table 7B-7(e) 
Groundwater Constituents Average 

Concentrations for PCBs in 
Sub-area 6B: 
GKNFacUity 

B i T 1 S Lo is Miss oe ng ract. , t. u ' OUrl 
··pcB·· 

SampleiD 

.. 

RCIW 
RC2W 

Average Concentration • 
Only Samples With 

PCB Detections 

Notes: 

ugll - mi~:rograms per liter 
PCB ~ Polychlorinated Byphenyls 

NA - Not Analyzed 

Bold indicates a detection 

·. 
. (ug/1).: 

~ 
N .... 
1::.:: 

9 
.U 

··.~ . 
. ·~ .. 

11 
580 

296 

MACTEC 



• 

SampleiD 

.r 

827E1W 
827E2W 
827E4W 
827112W 
82711W 
82712W 
82715W 
82716W 
82717W 
82718W 
82719W 
827S2W 
B27S3W 

MW5ASW 
MW5W 

MW8ASW 
MW8W 

Average _Concentration_-
Only Samples Wi~ 

VOC Detections 

Notes: 

ug/1 • micrograms per liter 

VOCs ·Volatile Organic Compounds 

NA • Not Analyzed 

September 2004 

w 
z 
c:( UJ 
j: z· 

w w 
~ 0 

a: 
9 0 

a: 
:c 0 
0 ...1 

~. :1: 
0 

.I c Cl! .I .... "":. .,: .... 
1.3 0.58 
0.5 0.5 
NA 2.5 
0.5 0.5 
0.5 2 
0.5 1.5 
0.5 0.5 
0.5 0.5 
0.5 0.5 
0.5 0.5 
0.5 0.5 
0.5 0.5 
0.5 0.5 

'1.05 1.05 
1.30 1.30 
0.86 0.86 
0.68 0.68 

0.67 0.88 

• 
Table 7C-7(a) 

Groundwater Constituents Average Concentrations for VOCs in Sub-area 6C: GKN Facility 

oem2 ract L, t. s, un 8 . T 1 S Louis Misso • 

VOCs(ligJJ) 

:::1 w 2" z 
~ w c:( w w 
0 z w w :1: :E z 
~ 

c:( c z tl - g 
i= a: w w 

w ~· 
:E z .w 

Z· w 0 0 g ~· 

w. 2" :E w ...1 a: 
:1: 0 c :1: 0 0 w ...1 

..,.., m a: u:;, 0 a: :;) ~ ~ 
w ~ 0 ...1 c:( 0 ...1 ...1 :;) 

0 ...1 :;) a: :E ...1 u. ·>- m 
a: w :1: rn ..... a: :1: iS ~ o· 
0 z () Q w o· 

0 ... Q. 0 !!!~ 
...1 ·W w i5 . u. .W: 
::1: z ·z ·.z z z 0 c a: ..... ...1 

-~- 0 0 0 I 0 ' 
0 o· ·w a: Cl!. > >' 
Q Iii N :E m m 0 ...1 

t i!=· . W· .... :1: 
c:. . :c· .z 0 a: a: ;.;J 0 () 

. ~~- :~ ' ... m'. g c:( :c w 
.;;..: ::··~ . c3 . o: . . (), . Q. · .. :,E ... :E .. . . 

740 2.5 5 0.5 0.73 0.5 0.5 2 NA NA 2.5 2.5 

0.5 2.5 5.9 0.5 0.5 0.91 0.5 0.5 NA NA 2.5 2.5 

NA NA NA 2.5 NA NA 2.5 2.5 190.6. NA NA NA 

NA NA NA 1.17 0.5 NA ·0.5 0.5 1.55 1.8 NA NA 

290 2.5 5 0.5 0.5 0.5 0.5 0.92 NA NA 2.5 2.5 

290 2.5 5 0.5 0.5 0.5 0.5 0.5 NA NA 2.5 2.5 

0.81 2.5 5 0.5 0.5 ·o.5 0.5 0.5 NA NA 2.5 2.5 

0.51 2.5 5.4 0.24 0.5 0.5 0.5 0.5 NA NA 2.5 2.5 

.0.5 2.5 5 0.5 0.5 0.5 0.5 0.5 NA NA 2.5 2.5 

0.38 2.5 5 0.5 0 .. 5 0.5 0.5 0.5 NA. NA 2.5 2.5 

0.5 16 34.5 0.5 0.5 2.15 0.5 0.5 NA NA 14.5 2.6 

0.5 2.5 5 0.5 0.5 0.5 0;32 0.5 NA NA 2.5 2.5 

3.4 2.5 4.4 0.5 0.5 0.5 0.5 0.5 NA NA 2.5 2.5 

NA 7.50 30.91 1.05 1.05 2.50 1.05 3.41 91.64 1.15 30.91 30.91 

NA 4.17 13.00 1.30 1.30 1.83 1.30 2.10 10.48 2.75 12.50 12.50 

NA 7.50 21.82 0.99 0.86 2.50 0.86 2.50 0.75 0.95 21.82 21.82 

NA 3.75 21.36 0.78 0.68 1.50 0.68 2.32 3.86 0.95 21.14 21.14 

4.26 11.49 0.77 0.63 1.06 ().72 1.22 95.65 1.52 8.39 7.60 

• 
w 
z w 
:1: 

w w ~ 

c z w 
a: w 0. 

::1: a: w 
0 ..... g z 
...1 w w w 
:c 0 :c :c c 
0 a: 0 Iii a: 
w 0 c 0 z ~ 

0 ..... a: .J 
w :1: w 
...1 () z .... g :1: 

tb 0 > .I w 
:1: :;) z :1: ...1 

() > ..... ...1 e ·~ z 
-~ . s.· s: 

0.5 3.5 0.36 NA 2700 1.1 
0.5 0.5 0.5 NA 0.5 1 
2.5 2.5 2.5 2.5 388.45 2.5 
0.5 0.5 1.17 0.5 0.5 0.5 
0.6 0.5 0.5 NA 620 31 
0.5 0.5 0.5 NA 200 18 
0.5 0.5 0.5 NA 7.4 1 
0.5 0.5 0.5 NA 0.5 16 

0.47 0.5 0.5 NA 0.46 1 
0.6 0.5 0.38 NA 0.25 1 
0.5 0.5 0.5 NA 0.5 1 

0.5 0.5 0.5 NA 0.5 1 

0.5 0.5 0.5 NA 0.5 1 
3.41 1.05 3.23 2.93 104.83 3.07 

2.11 1.50 1.70 1.50 49.40 6.98 

2.50 0.86 2.42 0.75 0.86 1.09 
2.32 0.68 2.19 0.70 1.30. 0.95 

1.12 0.92 1.08 1.48 239.76 5.19 

MACfEC 



• 

September 2004 

Constituent 
Fm:tlonby ~ ... 

SampleEwnt 

TPH-DR! 
~120/200( w 
:zg11200( Nil 
'/2<1/200( Nil 
'12512000 NA 
12612000 NA 
12712fKYJ Nl' 
12812000 NA 
12012000 2S(J 

111612000 NA 
1!_112001 5(1 

1712001 NA 
~, 1,40(1 

fl_l_le 
001 

112002 NA 
~ 1112002 161l 
!3[1412002 NA 
11[1612002 NA 

NA 
1_211 
3f1 

i 
1412912004 NA 

. 339:' 

712012000 NA 

I .0 
11111121 5(1 

16/24121 NA 
116125/2( 5(] 

712212003 NA 
712512003 ~ 

1412912004 ~ 

50 

111!112001 5(] 

61241200: NA 
6/2512(] 5(] 

712212( NA 
712512( NA 
4129/2( NA 

50 

-· ug/1 • micrograms per lie< 

TPH ·Total pftOioum hydnlc:olrbon 

ORO· Olooel range organic 

ORO· Claoollne range organic 

Ta.) 
Groundwater Constitutes Is A ..,rage Concenttatic>as for TPHs In Sub-area 6C: GKN Faclllty 

B25MW4W IB27E1W B27E2W 

NA 11.0011 
NA NA 
NA NA 
NA fA NA 
NA fA NA 
NA lA NA 
Nl' NA NA 

a,ooc 
Nil 

511:1 
Nil 
6( 

.Nil 
1 • .COC: 
2.20CI 

Nl' NA 
3,300 NA NA 
4,()()( NA NA 

NA NA Nil 
NA NA NA 
NA 
NA 

~ 

NA NA ~A 
.. •2,792 . 25(1_.,. .• ·1' .00 

'T 

NA 5(1 

NA 
NA 

NA NA 
~ NA NA 
~ NA NA 
~A NA NA 
~A NA NA 
~ NA NA 

NA NA NA 
50 .. 480··• :50:•'• 

.. 
3.430 .NJ NA 

NA NA NA 
NA NA >lA 
Nl' N 
Nil N 
Nil N. 

3.<431: 

ORO· Olrangoorganlc 

Bold lncllcaloo•­

NA· Nol.nalyzod 

IB27E2W 
IB2711ow -2004 

Nil NA 
Nil NA 
NA NA 
NA NA 
NA NA 
NA N1 
NA NA 

NA 
25. 

NA NJl 
NA NA 
NA NA 
NA Nil 
NA NA 

~A 

1.8011 NA 
: 1:800· ·25.000·.· 

NA 

NA 71~ 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
~ NA 

: .. ~.· 7,10 

NA NA 
NA NA 

NA. NA 
w N.ll 
Nil NA 

E: Nl' 

. St. Lou! . Mk<our 

B27111W B2711W IB2712W B27I6W B2717W B2719W 

Nil Nil Nil Nil N NA 
Nil 25C NA w 8: NA 

w w 55l NJ! NA 
w NA -NA NA 120.000 
1\iA NA IliA 81iOO NA 
1\iA 1\iA IliA IliA NJI 
lilA NA lilA lilA N NA 

6.1 

lilA NA NA NA NA 
~ NA N 

NA N NA 
6.80 ·.25( . ,55( . 8:00 :-s:ooo. 

,. .. --c-. . ...... 
NA NA NA NA N NA 

iA m NA NA 
NA ~ ~ N• NA 
NA ~A ~A N, NA 
NA ~A ~A N. NA 

NA NA ~ ~ N; NA 
NA NA ~ ~ N. NA 
NA NA >lA ~ N1 NA 

270 520 . :··.·1-10 ·50 .so: •.• 1.10.· 
.. 

NA NA liiA liiA IliA NA 
NA IliA liiA NA NA 

NA NA NA ~ 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

• a-au 
B27I9W MWSCSW 

Area 

-2004 .~··- A_.ge 
(ug/1) 

TPH·DRC 
Nil 

NA NA 

Nl' Nl' 
NA NA 

NA 
NA 

130 
NA 

3.200 NA NA 
3;200 '70 '68 ,.: 12,575 

NA NA NA 
NA 

NA 
NA ~ 

~ 

NA ~ 
NA NA ~ 
NA NA 
~ NA ~ 

.. 250 . 50 so: ... ·., 203: 
· rPH.ORO . 

NA NA 
NA 5(1 

NA NA 
Nil NJl 
w ~ NJl 

2,30( NA Nil 
2,300 50 5(1 1.122 

MACTEC 
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• 

• 

SampleiD 

c.:;OIYIV1r1W 
C~OIVIVV'tY' 

B27E10W 
B27E11W 
IB27E15W 
IB27E1W 
lt:Sl!ft:l!V\ 

I"~' O)V' 

IB27E4VI 
lt:Sl!ft:OV' 

t:Sl!/l:bVV 

"",rcrvv 

"~ IVY 

;D" rt:l:IVV 

B2711W 
ID;.:fi~VV 

IB2715W 
IB2716W 
IB2717W 
t:S<:!llt:IVV 

t:Sl!.'I~VV 

B2751W 
""";:,;,:vv 
B2753W 

14\ftli':R~W 

~AWI':r.~W 

IMVV::OU::iVV 

IMW5W 
MWSASW 
1MW8W 

Average ~u~~~~ ..... u~ • 
Only Samples With 
Metals Detections 

Noles: 
ug/1· micrograms per liter 
NA • Not Analyzed 
Bold Indicates a detection 

September 2004 

Table 7C-7(c) 
Groundwater Constituents Average Concentrations for Metals In Sub-area 6C: GKN Facility 

Boeing Tract 1, St. Louis • 

.......... Cuall) 

-~ 
~ c;•• • 
~· .. ~ . . . . . . . 

. ·.~ -~· 
.. '!l ~-

·i . . 

; i 
·. 

~ ;;J 

29.18 894 501.6 94 NA 39.1 0.19:2 
118.2S 2,735.71 364.43 . 197.14 NA 93.21 -0.1S 
45] 2309.5 1252.5 191 NA 88.25 0.275 

674 _ru_(IQ 2500 2850 NA 1010 5.5 
NA NA NA 13 -NA NA -NA 

s 421 1.6 49000 NA 24.:2 0.23 
7 526 2.5 2.:2 NA 2.3 0.095 

49.5 _1870 2500 207 NA 80.3 2.9 
5 492.5 2500 13750 NA 36.5 -0.1 

11.8 80S 2500 46.7 NA 15.6 0.1 
89~6 _2A2.0 2500 25B NA 125 0.72 
283.5 7865 1252.5 1037.5 -25 585.75 1.1 
51.1 1590 1252.5 196 NA 79.25 0.295 
242.5 16855 1252.5 1210 25 430.5 6.15 
-33.3 1250 0.41 133 NA 51.5 0.2 
15.3 538 2.4 57.2 NA 21.9 o.D35 
16.2 2500 2.2 68.8 NA 35.4 0.15 
16.1 1020 2.5 2650 NA 33.2 0.087 

255 5460 11.3 994 NA 327 2.E 
64.4 703 5 90.9 -NA 29.4 o.u 

167.5 2095 1.13 96.7 NA 47.65 0.12S 
68.2 2010 2.5 269 NA 98.6 0.3f 
93.5 1950 2.5 290 NA 158 0.4~ 

28.9 1050 2.5 7.4 NA 3.2 lf.091 
7.27 429.91 230.00 16.01 10-:89 7.55 0.1( 
6.56 348.25 314.44 11.5 NA a:ss -0.21 
7.67 617.33 280.0S 6.2 NA 7.50 0.1( 

7.375 405.5 314.44 NA 9.625 0. 
16.98 335.4 2.5 20.02 5 16.26 0.092~ 

9.6 339 501.€ 8.76 NA 6.8 0. 
11.36 4114.2 2.1 45.66 NA 14.34 lJ:l'l 

81 2,574 668.6 2,381.48 16 116 0.76 

; 
~ ~ 

!6.25 1400 
126.25 NA 

7.7 NA 
2.5 NA 
NA NA 
2.5 NA 
2.S NA 
2.5 NA 
2.5 NA 
2.5 NA 
2.5 NA 

6.25 NA 
_§_.g!) NA 
6.25 NA 
2.5 NA 
2.5 NA 
2.5 NA 
2.5 NA 
2.5 NA 
4.1 NA 

_g._5 NA 
2.5 NA 
2.5 NA 
2.5 NA 

26.25 2,170.25 
26.25 628.00 
26.25 1,173.00 
!6.25 311.5 
14.17 NA 
!6.25 4430 
~b.l!::O Nfl 

13.82 1,685.46 

MACTEC 
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Table 7D-7(a) 
Groul)dwater Constituents Average Concentrations for VOCs 

in Sub-area 6D: GKN Facility 
Boeing Tract 1, St. Louis, Missouri 

SampleiD 

B27E12W 
B27E16W 

MW6W 

w 
z 
< ::r:: 
Iii 
0 a: 
0 ..... 
::r:: 
0 
a:. 
'17 
"':. 

. . . ·~ ; .. ;~~-~ .·. 
2.5 
0.5 

0.72 

w 
z 
< ::r:: 
Iii 
0 
a: 
9 
::r:: 
0 
·Q .. 
'1""_: . ...... . ... 

2.5 
0.5 

0.72 

~ w w 
ffi ~ ·~ w. 
::r:: 0 ~ z 
Iii a: 0 ·~ 
0 ·9 a: w 
a: ::r:: 0 0 
0 (;) ..... a: ...... -c ·::z:: ·.w o·· 
::r:: 'I • · .0 . Z ·1. · u · N · , < · ' . ·w -
cs· ·r-· · / . ·~ : >·3 . ·~5' 

.. ~:.;; .. ·.:~.··:: ... ,·::e.:: ~ .... _;e:·-~ •... ~: .. 
2.5 2.5 24.5 2.5 2.5 
0;5 0.5 1.25 1.167 3.1 

0.67 0.80 9.17 2.27 3.04 

Average Concentration • 
Only Samples With 

VOC Detections 
1.24 1.24 1.22 1.27 11.64 1.98 2.88 

Notes: 
ug/1 - micrograms per liter 

VOCs • Volatile Organic Compounds 

NA • Not Analyzed 

September 2004 MACTEC 
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Table 7D-7(b) 
Groundwater Constituents Average Concentrations for Metals in Sub-area 60: 

SampleiD 

MW6W 
SEWERW 

Average Concentration • 
Only Samples Wit~ 
Metals Detections 

Notes: 
ug/1 • micrograms per liter 

NA • Not Analyzed 
Bold Indicates a detection 

September 2004 

GKNFacUity 
B . T 1 S Lo. M' oemg ract ' t. UJS, ISS OUr 

' Metel$: 

== 0 z == :::::» 
·w ::;) . ::= 
U) a: Q 
a: ·< < < ED . fi, 
12.86 625.8 2.76 

5 886 2500 

8.93 755.90 1251 

uatil 
.. 

:e 
... .::;) 

i· o· 0 ·a: :3 ::J: 
0 .. ..J 

77.64 21.74 
5 10.8 

41.32 16.27 

.. 

> :a:, 
.:;)· . 
0 a:. 
w 
== 

0.106 
0.1 

0.10 

MACTEC 



• • 
Table 7A-8(a) 

Soil Constituents of Concern Summary for Non-Residential Worker for Sub-area 6A: GKN Facility 

Constituents of Coneem 

Volatile· O~anic .Cornp(;Un.ds (VOCs) 

None 
Pesticides 
None 

Notes: 

uflkg - micrograms per kilogram 

ORO - Diesel range organic 

ORO - Gasoline range organic 

September 2004 

#of Samples 

5 

2 I 

ang rae Lt ws, ISSOUn Doe. T tl St. Lo • M. 

htio of Max 

#of Detects 
Detected to 

Average 
Con~ntriltiQn · 

0 N/A 

. . .. 
0 N/A 

ORO -Oil range organic 

NA: Not available 

ND - Not detected 

Concentration 

Max Detected Average Background 

(uglkg) (uglkg) (uglkg) 

ND N/A NA 
. .. 

·• 

ND N/A I N/A 

N/ A - Not applicable 

Max Detected - Maximum value of detected concentrations 

• 
· .. 

Max Detected 
Exceeds 

. Bac;kground 

.. 
N/A 

.. 
.. .. 

N/A 

MACTEC 
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Table 7A-8(b) 

Soil Constituents of Concern Summary for Construction Worker for Sub-area 6A: GKN Facility 

Constituents of Con«:em #of Samples 

.. 
Volatile Organic Coiiipc;~nds (VOCs) 
Acetone 5 
Methyl ethyl ketone (MEK) 5 
Polyituclear Ah;niiitic Hydrocabons (PAHs) 
iChrysene 
rolychloiilmted Biphe"-yiS <Pt'Bs) · · · 
~one 
lPesticides: · •. 

~one 
rrotai PetrOleum Hydi-OcarbQilS. (TPII)_ 

TPHDRO 
TPHGRO 
Totai Metals .. 

.. 
.. . 

Arsenic 
Barium 
rhromium 

!Lead 
Mercury 
Selenium 

Notes: 

uglkg - micrograms per kilogram 

DRO- Diesel range organic 

GRO -Gasoline range organic 

September 2004 

. . 

4 

I 3 

I 2 

4 
4 

3 
3 
3 
3 
3 
3 

Boeilt2 ract t. t. UIS• ISSOUn . T lSLo"M" • 

RatioofMax Coneentration 

#of Detects 
Detected to 

Max Detected Average Background 
Average 

Concen~~tion 
.(ng/q) (uglkg) (uglkg) 

I 3 1.34 41 I 30.50 NA 
2 1.37 24 17.50 NA 

... . . . ' .. 
I . 1 1.00 1,500. I 1,500 N/A 

.. 
~ .. .. .. ... · . . 

0 N/A ND I. N/A N/A 
•'. 

0 I N/A ND I N/A N/A 
. .. 

0 I N/A I ND N/A I NA 
0 N/A ND I N/A I NA 

. .. 
' .. .. ... , .. 

~ '• . 
3 1.42 9,500 6,700 9,200 

3 1.78 213,000 119,567 725,000 

3 1.37 20,300 14,867 58,000 

3 1.28 11,200 8,767 21,800 

3 1.42 26 18 39 

1 1.19 420 353 260 

Nl A -Not applicable ORO - Oil range organic 

NA: Not available Max Detected- Maximum value of del,ected concentrations 

ND- Not detected 

• 
M~Detected 

Exceeds 
~~ckgr~u~4 

N/A 
N/A 

.. "· . . .. 
N/A 

. .. 
. . 

N/A 

N/A 
... 

N/A 
N/A 

.. 
. . . .... '· 

y 

N 
N 
N 
N 
y 

MACTEC 



Constituents of Concern 

Table 78-S(a) 
Soil Constituents of Concern Summary for Non-residential Worker for Sub-area 6B: GKN Fadllty 

Boeing Tract 1, St. Louis, Missouri 

~~o.ofMU 

I H :Samples Hof Detects' Detected to · · MaX pelected ·: Average Background 
Average (uglkg) • (ugi'kg) (uglkg) 

Volatile Organic 
Acetone 

1(VOCs) 

lcis-1 ?.l"lirhlnrnPthf'nf' 

Toluene 
trnn<. ?. 

• chloride 

1
Vinyl chloride 
IXylenes, Total 

A•"~"tt" 

Benzo(a' 
DC:DZOI.DJ 

Pyrene 

• (P ffis) 

;(PCBs) 

lone 

!None 
rrotal 
ITPH ORO 

e 
Arsenic_ 
Barium 

r ... dmium 

~alcium 

:obalt 
~opper 

!Iron 
Lead 

Mercury 
Nickel 

Sodium 
IV~n~rtium 

~inc 

Notes: 

uglkg • micrograms per kilogram 

ORO • Diesel range organic 
GRO • GIISOiine range organic 

• 
September 2004 

I 

I 
;(TPID 

I 
I 

-~ 
16 
IS 
IS 
16 
IS 
10 
IS 
IS 
16 

IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 

I 

2" 
2 

10 
10 
16 
16 
10 
16 
10 
16 
10 
10 
10 
16 
10 
10 
16 
10 
10 
16 
10 
10 
.10 

I 

I 

I 
I 

6 
4 
I 
2 
s 
2 
I 
4 
I 
I 

I 
I 
I 
I 
3 
2 
I 
I 

0 

0 

.0 
2 

10 
10 
16 
16_ 
10 
4 
10 
16 
10 
10 
10 
16 
10 
10 
12 
10 
10 
3 
10 
10 
10 

I 

I 

I 
I 

ORO· Oil range organic 

NA: Not available 

NO • Not detected 

2.SS 
3.20 
2.24 
2.47 
3.69 
J.!Q_ 
1.00 
4.~ 
2.56 
4.65 

I.~ 
I.S4 
I.S8 
I.S8 
I.S6 
2.39 
1.48 
2.78 

N/A 

N/A 

NIA 
1.73 

1.37 
1.39 
4.68 
2.23 
1.43 

"4.33 
3.19 
1.39 
1.80 
1.4~ 

2.2~ 

1.7~ 

1.91 
3.98 
1.75 
2.21 
1.33 
3.35 
2.48 
1.31 
1.29 

I 

I 

I 
I 

200 
240 
II 
31 
43 
51 
36 
120 
18 
64 

6.800 
74 
42 
42 
300 
520 
62 
500 

ND I 

ND I 

ND I 
1,400 I 

12.700.000 
5,510 

130,000 
306,000 
_l,J40 
2,i20 

Q{l 0011 

22,700 
1S,100 
2 

d.? M 

d. lll 

60 
62,300 

1.08 00 
s. 

1,51 )() 
47 
67, 

N/A • Not applicable 

78.50 
74.89 
4.91 
12.S4 
11.66 

1.41 
i.OO 
'.04 
03 

13.76 

3,411 
48 

26.63 
26.63 
192.50 
217.33 
42.00 
180.00 

N/A I 

NIA I 

17.500 I 
810 I 

Q2ROOOO 

3,964 
27,807 
137,333 

937 
_,~::.6 

28, ~7 lOO 
IC 
8,4 
19,: ~ 

18,57S,OOO 
18,333 

11,190,000 
1,084.100 

34 
28,150 
813,400 

1,687 
608,000 
36,300 
52.140 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

N/A 

NIA 

_NA 
NA 

41,000,000 
520 

9,200 
72S,OOO 

800 
<1,000 

~ ~r 1nnn 
S8000 
10000 
13000 

21,000,000 
21,800 

?,;Mnlln 

740.000 
39 

14,>00 
Jd.llll 10011 

260 
'i 10001111 

69,000 
49,000 

Max Detected - Maximum value or detected concentrations 

Max Detected 
Exceeds 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
NIA 
N/A 
N/A 
NIA 
NIA 
N/A 
NIA 

N/A 

NIA 

N/A 
N/A 

y 

N 
y 

y 
y 
N 
y 
N 
N 
y 
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September 2004 

Ta"~) 
SoU Coostltueuts orCooceru Summary ror ~D Worku ror Sab-area 'B: GKN Facility 

BoeiDI! Tract 1 St. Lools. Mlssoari 

!volatile OrftDic 'IVOCsl 
l,I·Dicblorocthanc 46 

I,I·Dicbloroethenc 32 

~CC!ODC 36 17 

is-1.2·Dichloroetbcnc 53 8 

dtvlbenz.eoc 44 3 

Mcdtvl cdtvl ketone CMEK 26 2 

Mcdtvlcne chloride 46 10 

rrCir.IChloroetbcnc so 9 
OlueDC 44 4 

l=s-1.2-Dichlorocdtcnc 24 
'='·1.2-Dichlorobcnz.cnc 14 

rrnchloroedtcoc 45 9 

Vinvl chloride 46 s 
OCylcncs, Tolal SO 2 

.. ~ArOmatic B.Yilrociboos (PAHs) 

ACC11211hdtcoc 30 

ACC021ihlhylcne 30 

Beozo(a 30 

BenzolblftuoranlhcDc 30 
::hiyscoc 30 

Fluorandtcoc 30 2 

Fluorene 30 

?hcoanduene 30 

tedBI 
~1«1254 I 12 I I 

ooc 
otaH'itrOieiUD H. 

ll'HDRO 
ll'HGRO 
oulMetaJS: .. , · · · _;· ·, 

Uuminum 
lntimooy. 

arium 
lcrylliuui 
:admium 
:alcium 

M-ium 

Mercwv 
Nickel 
otassium 

Selenium 
Sodium 
!Vanadium 
tlinc 

Nola: 

q/1:&. """-pc< tllopm 

ORO·.~ rlftiCOf'lllllic 

ORO· GuoliDe Anp: orzaaic: 

I 14 
14 

14 
14 
43 
43 
14 
43 
14 
43 
14 
14 
14 
43 
14 
14 
43 
14 
14 
43 
14 
14 
14 

I 

0 
~. ~::·: . 

1. I 
5 

10 
10 
35 
39 
10 
9 
10 
39 
10 
10 
10 
39 
10 
10 
22 
10 
10 
5 
10 
10 
10. 

···.• ... 

ORO· oo,_ orprUc: 

NA: Nolavailable 

ND • Not cld<dal 

0.52 
2.13 
6.48 
12.32 
16.28 
1.79 

4.19 
5.22 
16.96 
7.27 
1.00 
9.30 
11.49 
0.17 

5.91 
2.54 
2.44 
3.00 
2.51 
5.12 
2.29 
0.30 
5.84 

1.00 

N/A 

I 

5.53 I 
5.16 T 
.. .· ... 
1.37 
1.39 
9.11 
2.43 
1.43 
5.24 
3.19 
1.99 
1.80. 
1.45 
2.28 
2.65 
1.97 
3.98 
1.41 
2.21 
1.33 
6.14 
2.48 
1.31 
1.29 

1.6 
1.5 
200 

1,800 
2.000 

25 

31 
43 

83000 
160 
36 
390 
600 
64 

6.800 
74 
42 
42 
300 
520 

5.01 
soo 

100 

ND 

980,000 
16000 

12.700000 
5.510 

130,000 
306,000 

1,340 
2.520 

90 100,000 
31,000 
15,100 
28,100 

42.400,000 
32.700 

22,000,000 
4,310,000 

60 
62.300 

1,080,000 
5,6SO 

1,510,000 
47,700 
67.500 

NIA • Not oppiM:ablc 

I 

I 

I 

3.10 
3.53 
30.85 
146.16 
122.83 
13.93 

7.40 
8.24 

4,892.95 
22.02 
36.00 
41.93 
52.20 
381.8 

I,ISO.I3 
29.13 
17.23 
13.98 
119.44 
101.66 
27.13 
17.10 
85.66 

100.00 

N/A 

171,083 
3,103 
.•_,·.· ' 

9280,000 
3,964 
14,266 
125,724 

937 
481.3 

28.271,000 
15,617 
8404 
19.3SO 

18,575,000 
12.347 

11,190,000 
I 084,100 

42 
28,1SO 

813,400 
920 

608,000 
36,300 
52.140 

I 

Mu: [)dcclc:d • ~im.un value of ddcdcd coacmcrations 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

N/A 

NA 
NA 

41,000,000 
·520 
9,200 

725,000 
800 

<1,000 
3.300.000 

58,000 
10.000 
13,000 

21,000,000 
21.800 

2.600.000 
740,000 

39 
14.000 

14,000,000 
260 

5.300.000 
69,000 
49,000 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

NIA 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 

N/A 

N/A 
N/A 

N 
y 
y 

N 
y 
y 
y 

N 
y 
y 
y 
y 
y 
y 
y 
y 

N 
y 

N 
N 
y 

• 
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Table 7C-8(a) 

Soil Constituents of Concern Summary for Non-Residential Worker for Sub-area 6C: GKN Facility 

Boeing ract L, L )uts, un T lSLo"Misso" 

RA!tio of Max Concentration 

## of Detects 
Detected to 

Constituents of Concern ## of Samples Average 

~olatile Orgariic Compounds (VOCs) 

Acetone 
is-1,2-Dichloroethene 

Dichlorodifluoromethane 
Ethyl benzene 
Methyl ethyl ketone (MEK) 
Methyl isobutyl ketone 
~Xylene 

ifrichloroethene 
~Ienes, Total 
!POlynuclear Atomatic llYdrocabons (PAllS) 
Chrysene I 
POivchlorinated Biohenvls lPcBs) 
None I 
Pesticides 

.... 

None I 
ITotarPeti'oleimt·ib:drocarl)(nis <TPID . 
ifPHDRO 
jrPHGRO 
ITotalMetaiS: ; 

.. ,. 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
!Mercury 
Selenium 

Notes: 

uglkg - micrograms per kilogram 

ORO - Diesel range organic 

GRO- Gasoline range organic 

September 2004 

'· 

11 
13 
4 
18 
11 
ll 
5 
14 
17 

8 

7 

2 
,' 

'. 
·" .. 

14 
15 

10 
lO 
10 
ll 
10 
10 
10 

.. Concentration 

4 
I 
2 
I 
2 
1 
I 
1 
I 

I 2 

" 

0 I 
_c·.··. 

o. I ... - ... 
' ' ' .... 

5 I 
I 1 I 

·• 

lO 
lO 
2 
ll 
lO 
8 
1 

ORO- Oil range organi~ 

"NA: Not available 

ND- Not detected 

2.02 
0.96 
1.00 
5.93 
1.37 
0.59 
2.00 
2.61 
5.82 

.. 

1.82 

NIA 

NIA 
. ' 

2.47 
5.00 

2.28 
1.80 
2.04 
4.20 
1.47 
1.43 
1.55 

Max :Detected Average BaCkground 

(uglkg) (uglkg) (uglkg) 

110 54.50 NA 
2.4 2.50 NA 
3.6 3.60 NA 

3,200 539.63 NA 

18 13.10 NA 
6.7 11.30 NA 

1,200 600.25 NA 
11 4.22 NA 

1,200 206 . NA .. . ... 
' 

740 I 406.00 NA 
-' 

I ND I NIA NIA 
-.' " .. ' 

" ··-·· . ' .. · ..... ·- " 

I ND I . NIA NIA 
" ·. ; ., 

. ... 
... •· .. ., 

I 1,400,000 I 566,000 NA 

I 320,000 I 64,052 J NA 
" .' ... ::" ··.· 

.. ·.· ..• .. .. - .. ·~ 

13,800 6,061 9,200 

293,000 163,011 725,000 

740 363.3 <1,000 

ll4,000 27,165 58,000 

16,200 11,022 21,800 

47 33 39 
530 342 260 

N/A- Not applicable 

Max Detected- Maximum value of detected conantrations 

• 
Max~ed 

Exceeds 

B~ckground 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 

NIA 
., 

'' 

NIA 

NIA 
NIA 

., 

y 
N 
N 
y 

N 
y 
y 
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Table 7C-8(b) 

Soil Constituents of Concern Summary for Construction Worker for Sub-area 6C: GKN Facility 

Oelng ract L, t. liS. un B' T lSLo"Misso' 

Ratio of Max Concentration . 

ConstihientS of Con_cern #of Samples #ofDeteds ~t~ Max D~tected Average 
Ave~e· · 

Volatiie O~ailic C()IIIPtlunds (Y'OCsj 
Acetone 
Chlorofonn 
cis-1,2-Dichloroethene 

Dichlorodifluoromethane 
~ylbenzene 
Methyl ethyl ketone_&EK)_ 
Meth_yl isobutyl ketone 
o-Xylene 
Trichloroethene 
Xylenes, Total 
~olynuclear Aromatic Hvdi'Ociloous JP AHsJ 
Benzo(a)anthracene 
Benzo(b )fluoranthene 
Chrysene 
Auoranthene 
PoiyCblorinite"d OiJirilienYIS ·(PtBs> · 
IN one 
!PeSticides · .. . . 

'. ' 

None 
tOtal Petroletiiil HY.drOCarbons·(tpH) 
TPHDRO 
TPHGRO 
Totid 'Metals. .... ~ .. 

Arsenic 
Barium 
Cadmium 
~hromium 

Lead 
Mercury 
Selenium 

Notes: 

uglkg - micrograms per kilogram 

ORO - Diesel range organic 

GRO - Gasoline r.mge organic 

September 2004 

. . 
"··--

.. _ 

. . 

I 
. , 

27 
39. 
39 
4 

41 
27 
27. 

5 
39 
40 

17 
17 
17 
17 

15 

2 

23 
'23 

27 
27 
27 
28 
27 
27 
27 

Conc;~tratio11 
(uglkg) (uglkg) 

.. 

5 
1 
3 
2 
1 
8 
1 
1 

.6 
1 

1 
1 
3 
1 
.. . . 

.. 
0 

... 

0 I 
. . 

I 6 . I 
J 3 I . . .. 
., . -.. · . ~ : .. 

27 
27 
II 
28 
27 
17 
I 

ORO- Oil range organic 

NA: Not available 

NO- Not detected 

4.10 
0.72 
2.02 
1.00 
13.73 
1.45 
0.54 
2.00 
9.85 
13.30 

1.42 
0.82 
2.70 
0.52 

.. . ' 

N/A 

N/A 
.. .. 
4.29 
6.99 . . 

2.37 
2.86 
4.48 
5.76 
1.62 
1.23 
1.61 

.... 

110 26.83 
2.1 2.92 
7 3.47 

3.6 3.60 
3,200 233.11 

18 "12.38 
6.7 12.43 

.1.200 600.25 
290 29.44 

1,200 90.25 
.. 

94 66.17 
39 47.83 
740 . 273.83 
44 84.17 

. . ' ~- . .. 
•. .. . · ~ ...... .. . 

I ND I N/A I 
. ... 

~ 

I ND I N/A I 
-. .. '. 

. ... ... ... 
I 4,500,000 1,049,429 I 
I 320,000 45,807 I 

. . 
' ... .... • . :-:· .. : .. "' . ..... ... .. 

13,800 5,817 

418,000 146,346 

1,900 424.5 
114,000 19,798 
16,200 10,000 

47 38 
530 329 

NJA- Not applicable 

Max Detected- Maximum value of detected concentrations 

Background 
(UJVkg) 

··· . 
NA 
NA 
NA 
NA· 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

N/A 

N/A 
.. 

NA 
NA .. .. 

.. .. 
9,200 

725,000 
<1,000 
58,000 
21,800 

39 
260 

• 
Max~ 
EX~ 

B~cltgro~4. 
'.. ~ 

N/A 
N/A 
N/A 
N/A 
NIA 
N/A 
N/A 
N/A 
N/A 
N/A 

.. 

N/A 
N/A 
N/A 
N/A 

.. ... .. . . 
. ...... ., .. 

NIA ..... 
. . .. 

N/A 
• . . ...... 

N/A 
N/A 

.. .. , . 

y 

N 
y 
y 
N 
y 
y 

MACTEC 
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Table 7D-8(a) 

Soil Constituents of Concern Summary for Non-Residential Worker for Sub-area 6D: GKN Facility 

Constituents·ofConcem 

~latile~anic Comj)Ounds (VOCs) 
Dichlorodifluoromethane 
tl'_oluene 
!Total Petroleum Hydrocarboi1S.<TPID 
ifPH DRO 
m»HGRO 
ri'PHORO 
Total Metals 
Arsenic 
Bali.um 
Cadmium 
Chromium 
Lead 

Notes: 

uglkg - micrograms per kilogr.un 

ORO- Diesel range organic . 

GRO- Gasoline range organic 

September 2004 

I 
I 

oeiW! ract 1. t. Louis. Missoun B T S 
Ratio of Max 

#of Samples # of J)etects 
Detected to 

Av~e 
Concent~tion 

5 l l -, 1.54 
5 

4 
4 
4 

2 
2 
2 
2 
2 

I I I 

0 
I 
0 

2 
2 
I 
2 
2 

ORO· Oil range organic 

NA: Not available 

NO- Not detected 

1.35 

N/A 
1.00 
N/A 

1.13 
1.17 
1.42 
1.31 
1.17 

Concentration 

Max~ Average Background 

. (ugikg) (ul;lkg) (uglkg) 

8.4 5.45 NA 

52 38.50 NA 

ND 2,500 NA 

12,000 12,000 NA 
ND 2,500 NA 
.. .. . • . . . 

5,800 5,150 9,200 

174,000 148,500 725,000 

740 522.5 <1,000 
21,000 16,000 58,000 

. 14,400 12,300 21,800 

NIA- Not applicable 

Max Detected- Maximum value of detected concenlr.ltions 

• 
Max DeteCted 

:ExceecJs 
Background 

N/A 
N/A 

N/A 
N/A 
N/A 

. . 
N 

- N 
N 
N 
N 

MACTEC 
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Table 7D-8(b) 

Soil Constituents of Concern Summary for Construction Worker for Sub-area 6D: GKN Facility 

Constituents of Concern - #of Samples 

IY'ohitile Organic ComiJoiinds (VOCsJ 

Dichlorodifluoromethane 5 
IM_ethyl eth_yl ketone _(MEKj_ 4 

rrotuene 7 

IPoiynudear Aromatic H:YdrOcabomi (PAHs) · 
None 
Polycltlorioated .Biphenyls (PCBs) 
None 
TotaJ .Petroleum Hy,drocarbons irPID 
TPHDRO 
TPHGRO 
TPHORO 
Total Metals 
~nic 
Barium 
K:;admium 
~um 
Lead 
Mercury 

Notes: 

uglkg - micrograms per kilogram 

ORO - Diesel range organic 

GRO- Gasoline range organic 

September 2004 

. 

I I 

I I 

5 
5 
4 

4 
4 
4 
4 
4 
4 

oemg ra l, ws, un B . T ctl SLLo. Misso • 

Ratio of Max Concentration 

#ofDet~ 
l)e~to Max Detected Average Background 

Average 
.. C~n~ntratiQn 

(':'Wkg) (uglkg) (ug/kg) . 

1 1.54 8.4 5.45 NA 

1 0.18 12 68.50 NA 

1 1.95 52 26.73 NA 

I 0 I NIA I ND I NIA J N/A 

... . 

I 0 I· NIA I ND I N/A I N/A 
... . . 

0< . . . 
0 NIA ND 2,500 NA 

I 1.00 12,000 12,000 NA-

0 NIA ND 2,500 NA 
. ' :' 

4 1.91 17,700 9,250 9,200 

4 1.23 195,000 158,750 725,000 

3 1.58 760 481.3 <1,000 

4 1.37 21,000 15,325 58,000 

4 1.83 27,700 15,175 21,800 

1 0.40 21 53 39 

NIA -Not applicable ORO- Oil range wganic 

NA: Not available Max Detected- Maximum value of detected concentrations 

NO -Not detected 

• 
Max Detected 

Exceeds 
Ba~ound_ 

N/A 
N/A 
N/A 

-.· 
N/A 

.. .. 
... 

N/A 
.. 

NIA 
N/A 
NIA 

y 

N 
N 
N 
N 
N 

MACfEC 
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Table7A-9 · 

Groundwater Constituents of Concern Summary for Sub-area 6A: GKN Faqlity 

oemg_ ract •· t. ws, un o· T lSLo"Misso" 
Concentration 

Ratio of Max Maximum 

Constituents-of Concern # of Salilples #ofDetects 
Detected to Max Detected Average Concentration 

Average (ug/L) (ug/L) Limit (MCL) or 
Conceotratioil Equivalent (Ug/L) 

.. 

Volatile Organic Compounds (VOCs) 

Acetone 12 1 0.44 4.6 10.45 121 

Benzene 12 1 9.43 7.2 0.76 5 

Bromodichloromethane 12 1 1.01 0.6 0.59 60 

~arbon Disulfide 6 1 0.62 0.52 ·o.84 201 

~hloroform 12 1 1.13 1.7 1.51 400 

[gs-1,2-0ichloroethene 8 1 1.45 l.l 0.76 70 

Oibromochloromethane 6 1 0.47 0.37 0.79 40 

Methylene chloride 12 2 0.64 0.77 1.20 49.1 

rrrichloroethene 12 1 1.92 2.1 1.09 5 

,P_owuclear Aromatic H_idrocabonsJPAHs) . · .. .. . . . . . .. : .. 

None 
Polychlorinated Biphenyls <PCBs) · 

None 
Total Petr'01eum HycJroc8rbrins (TPii) 
TP_HORO 
TPHGRO 
trotal Metals 
!Arsenic 
Barium 
tadmium 
l"'hromium 
Lead 
Mercury 
Selenium 

Notes: 

ug/L- micrograms per liter 

DRO -Diesel range organic 

GRO- Gasoline rang~ organic 

September 2004 

· .. 

I 2 

I 1 .. 
. . 

4 

I 3 
.. .... 

8 
8 
6 
7 
7 
7 
3 

I 0 I 
.. 

I 0 I .. 
. -· .. 

I 0 1 
I 1 I 

... .. .... 
4 
8 
1 
5 
4 
3 
I 

ORO- Oil range organic 

NA: Not available 

ND- Not detected 

NIA 

NIA 

NIA 
1.00 

1.93 
1.98 
1.78 
1.97 
1.96 
1.91 
0.42 

NO I N/A N/A 

NO I N/A I N/A 
' ·' 

' . ... . . 

NO J 250 NA 

730 I 730 NA 
. .·. 

. . M •,'' '.J.· .· .. : . .. 

196 102 10 

22,900 11,567 2,000 

13.4 7.54 5 

1,06() 539 100 

388 198 15 

1.5 0.79 2 

7 16.63 50 

NIA- Not applicable 

Max Detected -Maximum val_ue of detected concentrations 

• 
Max Detected 

Exceeds 
MCLor 

Eq~valent 

N 
y 
N 
N 
N 
N 
N 
N 
N 

NIA 

N/A 
·-. . 

N/A 
N/A 

. . 
y 
y 
y 
y 
y 
N 
N 

MACTEC 
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Table7B·9 
Groundwater Constituents or Concern Summary Cor Sub·area 6B: GKN Facillty 

Constituents or Concern #lor Samples 

VotaUie 01'28l11C ComPOUnd& (VOCs) 
1,1,2· Trichloro-1,2,2· Trifluoroethane 13 
1,1-Dichloroethane 136 
1,1-Dk:hloroethene 139 
1,2,3-Trimethvlbenzene 13 
1,2,4-Trimethvlbenzenc lOS 
1,2-Dichlorobenzene 107 
1,2-Dk:hiOI'ODI'OIIllne J3S 
1,3-Dk:hlorobenzene lOS 
1,4-0k:hlorobenzene 107 
Aeetonc J3S 
Benzene 136 
Bromodichloromelhane 136 
Bromomethane 13S 
lcBihon Disulfide 38 
Chloroethane 13S 
bllorofonn 135 
is-1,2-Dk:hloroethenc 144 

Dichlorodifluoromethane lOS 
Ethvlbenzene 136 
lsllllTOPYibenzene ·JOS 
Methyl ethyl ketone (MEK) 135 
Methvl ter-butvl ether 106 
Methylene chloride 138 
n-Propylbenzene lOS 
sec-Butylbenzene JOS 
tert-Butvlbenzene lOS 
ITetrachloroethene 137 
IToluene 138 
trans-1,2-Dichloroethene 127 
Trichloroethene 144 
Trichlorofluoromethane 106 
Vinvl chloride 141 
Xvlenes, Total 136 
Polvntidear AromaUc Hvdrocaboils CPAHs> 
Acenaphthene I 
Benzo{a anthracene I 
thrvsene I 
Polychlorinated Biphenyls (PCBs) 
Aroclor 1254 I 
PesUcldes 
None I 
Total Petroleum Hydrocarbons ITPH) 
rt'PH ORO 
rt'PHGRO 
iJ'PHORO 
rFOtal Metals 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Manganese 
Mercury 
Selenium 
Silver 

Notes: 

u&fL - microsi'Dlnl per lhcr 
ORO • Diesel ronac o11onic 
GRO • GosoUnc ronJC 011anic 
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I 
I 
I 

II 
II 
II 

17 

I 

20 
16 
3 

65 
67 
62 
67 
65 
I 

64 
34 
34 

B tn T II S Louis Mlsso rl oe ~ll rae L u 

' COnCentration 
· · ··Rallo or-Max .'·. 

Mulmum 
t.or·Detec:ls . 

. Detected 'to· 
M'b:netecled : . Average Concentration Average· .. 

·. (iigtL) . (lig/L) Limit (MCL) or Concentration · 
Equlvllent (ug/L) 

3 10.93 7,000 640.31 12.3 
24 1.99 17 8.55 157 
20 3.26 26 7.97 7.0 
I 4.21 3.1 0.74 2.6 
3 0.80 2;7 3.36 2.6 
12 14.86 200 13.46 600 
I 0.25 1.9 7.58 s 
3 0.99 3.2 3.22 600 
II S.42 23.0' 4.24 1S 
II 0.83 74.0 88.71 121 
7 11.27 ISO 13.31 s 
I 0.24 1.8 7.S8 60 
I 1.62 23 14.22 10 
3 0.06 0.51 7.88 201 
I 0.08 1.2 14.13 48.8 
6 0.93 II 11.85 400 

92 13.06 7,600 S82.14 70 
2 19.9S 700 3S.09 1,000 
4 o.ss 4.2 7.71 700 
2 1.29 4.5 3.SO 4,000 
I 1.09 87 79.96 4,000 
7 29.47 930 31.55 146 

11 40.51 520 12.84 49.1 
2 0.72 2.4 3.33 5.3 
2 0.44 1.4 3.20 48.6 
I 0.47 l.S 3.19 48.6 

17 13.29 260.0 19.56 s 
13 3.15 41.0 13.02 1,000 
69 7.02 410 58.37 100 
70 7J.S2 8,000 111.85 5 
7 2.84 10 3.52 2,000 

74 18.15 2,700 148.77 2 
4 1.19 12 10.06 10,000 

I I I 1.26 I 43 I 34 I 2,000 
I I I 1.98 I 2SO I 126 I 0.921 
I I 1- I.SS I 86 I 56 I 92.1 

I 2 I 1.96 I 580 I 296 I o.s 
I 0 I N/A I NO I N/A -r N/A 

: -, 7 _I 10.16 ·I 340,000 I 33,451 I. NA 
I 10 I 3.61 I 3,600 I 996 r NA 
I 0 I N/A I NO I ISO T NA 

43 5.35 577 108 10 
67 10.48 57,000 5,440 . 2.000 
15 0.04 42 1,176.5 s 
so 6.22 2.560 412 100 
51 6.24 1,180 189 IS 
I 1.00 6,400 6,400 so 

28 110.97 130 1.17 2 
4 3.79 36.4 10 so 
I 0.22 1.2 s 100 

NIA ·Not applicable ORO • Oil ransc 011onic 
NA: Not avlilablc Max Dclcelcd • Maximum value of dclcelcd conccntrodons 
NO • Not delcelcd 

Max Detected 
Exceeds 
MCLor 

Equivalent 

y 

N 
y 
y 
y 

N 
N 
N 
N 
N 
y 
N 
y 

N 
N 
N 
y 
N 
N 
N 
N 
y 
y 
N 
N 
N 
y 
N 
y 
y 
N 
y 

N 

N 
y 
N 

y 

N/A 

N/A 
N/A 
N/A 

y 
y 
y 
y 
y 
y 
y 
N 
N 
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September 2004 

• Table7C-9 
Groundwater Constituents of Concern Summary for Sub-area 6C: GKN Fac:illty 

804 q Tract 1 SL Louis. Missouri 
Concentration 

Ratio of Malt Maxlinum 

Constituents of Concern ## of Samples ##~fDetects 
Detected to Max Detected Average Concentration 

Average 
(ugiL) (ugiL} Limit (MCL) or 

eoncentratio~ Equivalent(~) 

IYolatile On!anic Compounds (V0Cs) 
1,1,2-Trichloroethane 106 
1,1-Dichloroethene 110 
2-Hexanone (MBK) 34 
Acetone 104 
Benzene 115 
Bromodichloromethane 106 
Carbon Disulfide 35 
Carbon Tetrachloride 110 
Chloroform 110 
cis-1 ,2-Dichloroethene 112 
Dich~fluonxnethane 81 
Methyl ethyl ketone (MEK) 104 
Methyl isObutvt ketone 104 
Methylene chloride 110 
Tetrachloroethene 110 
Toluene 115 
trans-1 ,2-Dichloroethene 96 
Trichloroethene 112 
Vinyl chloride 110 
1Po1:fnticlear Aromatic Hydrocabon5 <PAils> , , , 
IN one I 
IPOli'Cbiorblated.BiiJbenyls <PCBsl · · ., . 
None I 
rfiltal.Peti-oleum Bvdrocarbons.ff.Pm .: ... 
TPHDRO 
'fPHGRO 
'[llHORO 
Toial Metals . 
Arsenic 
Barium 
~dmium 
::::tuomium 
Chromium. Hexavalent 
Iron 
Lead 
Mercury 
Selenium 

Notes: 

ug/1.- rricrograms per liter 

ORO- Diesel range organic 

GRO. Gasoline range organic 

14 
. ._-

II 
. . ... 
56 
30 
12 

89 
90 
89 
90 
13 
6 
89 
89 
44 

1 
3 
I 
6 
3 
I 
3 
1 
2 
36 
2 
2 
I 
4 
2 
5 
8 

25 
15 

. . . . 
I 0 I 

., 

. - •' .... 

I 0 I 
. . "• 

21 
6 
2 

.. ;, 

40 
90 
II 
67 
5 
5 

49 
25 
2 

ORO- Oil range orgauic 

NA: Not available 

NO • Not dcteeted 

1.95 1.3 0.67 5 
2.27 2.0 0.88 7.0 
3.75 16 4.26 1.74 
3.13 36 I 1.49 121 
2.48 1.9 ·o.77 5 
1.15 0.73 0.63 60 
2.17 2.3 1.06 201 

0.45 0.32 0.72 5 
1.64 2.0 1.22 400 
2.05 196.3 95.65 70 
1.45 2.2 1.52 1,000 

1.91 16 8.39 4,000 

0.36 2.7 7.60 32.7 
0.54 0.6 1.12 49.1. 

3.82 3.5 0.92 5 
1.47 1.6 1.08 1,000 

3.31 4.9 1.48 100 

11.26 2,700 239.76 5 

5.98 31 5.19 2 
. ':~ . : .. · 

• r,'_ ,·: 
.. 

·- . ~ . .. 
~ - . --

N/A I ND I N/A I N/A 
~ .. '• 

... 
.. .. 

•' ... . . :.• .. .. : .. 
N/A ND NIA N/A 

. ... ... 0 I , 1 I . . ._ 
'• . . : ... · .· .. : :,· .... ...·.: · . ··'· 

9.54 120,000 12,575 NA 

3.49 710 '203 NA 

3.36 3,430 1,022 NA 
.. ., 

" • ... ~ ..... · .. .. . . 

8.30 674 81 10 

12.94 33,300 2,574 2,000 

0.03 19 668.6 5 

20.58 49,000 2,381.48 100 

1.21 20 16 NA 
1.29 2170.25 1,685.46 300 

10.07 1,1'70 116 IS 
15.96 12.2 0.76 2 
0.39 5.4 13.82 so 

NIA- Not applicable 

Max Detected- Maxiroom value of detected conc:emr.uions 

• 
Malt Detected 

Exceeds 
MCLor 

Equivalent 

·' 

N 
N 
y 
N 
N 
N 
N 
N 
N 
y 
N 
N 
N 
N 
N 
N 

·N 
y 
y 

.. .. 

N/A 
.. .. , .. : ........ 

NIA 
• . 

NIA 
NIA 
NIA 

y 
y 
y 
y 

NIA 
y 
y 
y 
N 
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Table7D-9 

Groundwater Constituents of Concern Summary for Sub-area 6D: GKN Facility 
oemg ract l, L )UJS. on B" T lSLo"Misso" 

Concentration 
Ratio of Max Maximum 

Constituents of Concern #of Samples #of Detects 
Detected to 

Max Detected Average Concentration 
Average 

(ug/L) . (ugfL) Limit (MCL) or 
Coneentration Equivaler,tt (ug/L) 

VQiatile ~anic Compounds (VOCs) ·' 

1, 1, 1-Trichloroethane 28 1 0.78 0.97 1.24 200 

1, 1-Dichloroethane 28 I 0.77 0.96 1.24 157 

I, 1-Dichloroethene 28 I 0.29 0.35 1.22 7.0 

is- I ,2-Dichloroethene 27 I 1.18 1.5 1.27 70 

Tetrachloroethene 28 13 2.10 24.5 11.64 5 

rrotuene 33 2 1.01 2.0 1.98 1;000 

ri'richloroethene 28 12 1.42 4.1 2.88 5 

rolynuclear Aromatic Hydi'ocabons (PARs) 
.. 

. . . . . . . · .. 

None 
PolyChlorinated Biphenyls (PCBs) 

None 
rr_oial Petroleum Hvdrocarbons_('[PH). 
TPHDRO 
TPHGRO 
TPHORO 
Totai Metals .. 
!Arsenic 
Barium 

admium 
~ornium 
Lead 
Mercury 

Notes: 

ugiL- micrograms per liter 

DRO • Diesel range organic 

GRO- Gasoline range organic 

September 2004 

. ' 

I I 
. . 

I I 

5 
·5 

5 

12 
12 
II 
12 
12 
II 

I 0 
• .. · .. 

·' .... 

I 0 

.. 

0 
0 
0 

...... ··r·: . ... 

2 
5 
1 
5 
3 
1 

ORO- Oil range organic 

NA: Not available 

ND- Not detected 

N/A 

N/A 

N/A 
N/A 
N/A 

1.94 
1.23 
0.00 
4.11 
2.41 
1.26 

I ND N/A I N/A 
.. ... ·. 

" .. . . .. : . ., 

I ND N/A I NIA 
' 

ND NIA NA 
'ND NIA NA 

ND NIA NA 
... .... : .. . , .. ; ~· ' .. · . ... : .. . -· 

17.3 8.93 10 

929 755.9 2,000 

4.3 1,251.4 5 
170 41.32 100 

39.2 16.27 15 

0.13 0.10 2 

N!_ A - Not applicable 

Max Detected· Maximum value of detected concentrations 

•• 
Max Detected 

Exceeds 
MCLot 

Equivalent 

N 
N 
N 
N 
y 
N 
N .. 

N/A 
. . 

N/A 

N/A 
N/A 
N/A 

y 
N 
N 
y 
y 
N 
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Table 7A-10(a) 

Calculation of Individual Excess Lifetime Cancer Risk (IELCR) and Hazard Quotient (HQ) for a Current On-site Non-residential Worker 

Sub-area 6A: GKN Facility, Boeing Tract 1, St. Louis, Missouri 

COCs 

~enzene 
Organics Total Risk 

TPH-GRO 

TPH-DRO 

TPH Total Risk 

Arsenic 

Barium 

Cadmium 

Chromium 

Metals Total Risk 
CUMULATIVE RISK 

Notes: 
NA: Not available 
--: Risk evaluation was not performed. 
Ill: Hazard index 
TPH: Total petroleum hydrocarbon 
GRO: Gasoline range organic 
ugiL: Micrograms per liter 
uglkg: Micrograms per kilogram 

September 2004 

Average Soil 
Cone. 

(ug/kg) 

---

---
---
--
--
---
---

Indoor Inhalation of 
VaporS from Subsurface 

Soil 

IELCR HQ 

--- ---
NA NA 

--- ---
--- ---
NA NA 

--- ---
-- --
--- ---
-- --
NA NA 

NA NA 

Indoor Inhalation of 
AverageGW Vap6rs from Groundwater 

Sum of SumofHQ 

Cone. (ugiL) IELCR (ill) 

IELCR HQ 

0.76 1.12E-10 6.37E-06 1.12E-10 . 6.37E-06 

1.12E-10 6.37E-06 1.12E-10 6.37E-06 

730 NA 4.46E-03 NA 4.46E-03 

250 N.i\ 4.95E-02 NA 4.95E-02 

NA 5.40E-02 NA 5.40E-02 

102 NA NA NA NA 

11,567. NA NA NA NA 

7.5 NA NA NA NA 

539 NA NA NA NA 

NA NA NA· NA 

1.12E-10 5.40E-02 1.12E-10 5.40E-02 

The RAM Group 
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COCa 

Acetone 

~ 
k:hrYsene 
Methyl ethyl ketone IMEKl 
Ornnlcs Total RIJk 
TPH..ORO 
TPH-DRO 
TPH Total Rbk 
Anenic 
Bcium 
!Cadmium 
[Ghromium 
Selenium 
IMetab Total Rbk 
CUMULATIVE RISK 

Notes. 
NA: Not avan.ble 
-: Risk evduation was not performed. 
HI: Hazml index 
TPH: Total petroleum hydroc:mbat 
GRO: G.soline nnge organic 
UWL: Micrognms per liter 
uglkg: Micrognms per lcilogl'IID 

September 2004 

AwnceSall 
Cane. 

(uglkd 

30.5 

-
1,500 
17.5 

I -
I -

6700 

-
-
-

353 

• • 
Table 7A-10(b) 

Calculatkln oflndlvldual Exass Llfetillle CIIDCer Risk (IELCR) and Hazard Quotient (HQ) far a Future Construction Worker 
. Sub-area 6A: GKN Fadllty, BoeinB Tract 1, St. Loub, Missouri 

Acddadal Jncatioa of 
Outdoor Inbalatkln of Denaal Contact with OutAioor Inbalatkln of 

Denaal Contad with SoU Vapors and Particulates AverqeGW Suaaof SuaofHQ SoU 
from SoU Cone. (U«/L) 

Groundwater . Vapors fniDI Groundwater 
IELCR (HI) 

IELCR HQ IELCR HQ IELCR HQ IELCR HQ IELCR HQ 

NA 1.06E-07 NA 1.12E-07 NA 264B-07 - - - - .. - NA 4.83E-07 

- - - - - - 0.76 1.46B-10 1.18B-04 S.94E-14 8.43E-08 1.46B-10 l.lBE-04. 
2.361!-11 NA 6.06E-11 NA 3.49E-13 NA - - - - - 8.46E-11 NA 

NA 1.02E-08 NA 1.13B-08 NA . 3.94B-08 - - - . - - NA 6.09B-08 
l.36E-ll 1.1'7E-07 U6E-11 l.l4E-07 3.49E-13 3.04E-07 1.46E-10 1.18E-04 5.94E-14 8.43E-08 l.31E-10 USE-04 

- - - - - - 730 NA NA NA 3.98E-OS NA 3.98E-05 
- - - - - - 250 NA NA NA 4.39E-04 NA 4.39E-04 
NA NA NA NA NA NA NA NA NA 4.79E-04 NA 4.79E-04 

1.67E-10 260E-OS 5.28E-08 8.22B-03 8.79E-ll 1.37B-06 102 NA NA NA NA S.31E-08 8.2SB-03 

- - - - - 11567 NA NA NA NA NA NA 
- - 7.5 NA NA NA NA NA NA 

539 NA NA NA NA NA NA 
NA 8.21E-06 NA 274B-05 NA 3.80B-07 NA 3.60E-OS 

1.67E-10 3.4:ZE-OS S.:ZBE-418 B.ZSE-03 8.79E-11 1.7SE-06 NA NA NA NA 5.31E-08 B.ZSE-03 
UlE-10 3.43E-OS 5.l9E-418 B.ZSE-03 I.BJE-11 :Z.OSE-66 1.46E-10 1.18E-04 5.94E-14 4.79E-04 S.JJE-08 B.BSE-03 

The RAM Group 
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Table 7B-10(a) 

Calculation of Individual Excess Lifetime Cancer Risk (IELCR) and Hazard Quotient (HQ) for a Current On-site Non-residential Worker 

Sub-area 6B: GKN Facility, Boeing Tract 1, St. Louis, Missouri 

Average Soil 
Indoor Inhalation or Indoor Inhalation or 

Vapors froin Subsurface AverageGW Sum of SumofHQ 
COCs Cone. 

Soil Cone. (ug!L) 
Vapors from Groundwater 

lELCR (HI) 

(u!lk2) IELCR HQ IELCR HQ 

1, 1-Dichloroc:thenc - - - 8.0 3.64£-08 1.0:2£-0S 3.64£-08 1.02E-OS 

1 1 2-Trichloro-1.2.2-trifluorocthmc - - - 640 NA 3.34£-0S NA 3.34£-05 

1 2,3-Trimethylbcnzenc - - - 0.7 NA 3.16£-06 NA 3.16£-06 

12,4-Trimcthylbcnzcnc - - - 3.4 NA 291E-OS NA 29lE-05 

k\cctone 78.5 NA 8.88£-07 - - NA 8.88E-07 

IBcnzcnc - - - 13 218£-09 1.24E-04 218£-09 1.24£-04 

IBromomethanc - - - 14 NA 1.54E-04 NA l.S4E-04 

~ii-1,2-Dichloroc:thenc 1S NA 4.36.£-05 582 NA 5.97£-04 NA 6.41£-04 

Oichlorodifluoromethane - - - 3S NA 1.47£-04 NA 1.47£-04 

Ethyl benzene 4.9 NA 209E-08 - - · NA 2.09E-08 

Methvlcnc chloride - - 13 5.73£-11 1.13E-07 5.73£-11 1.13E-07 

Methyl tert-butyl ether (MfBE) - - - 32 6.91£-12 6.43£-08 6.91£-12 6.43£-08 

Tctrachlorocthenc 12 5.34£-11 6.44E-07 20 S.7SE-10 6.95£-06 6.29E-10 7.59E-06 

Toluene 13 NA 279E-07 - - NA 279E-07 

ltrans-1,2-DichlorobcDzcnc 36 NA 1.04E-07 - - NA 1.04£-07 

itmls-1,2-Dichloroc:thenc - - - 58 NA 6.17£-05 NA 6.17£-05 

~richloroethcnc 27 210£-10 9.87£-06 112 6.07£-09 285£-04 6.28£-09 29SE-04 

~inyl chloride 7.0 6.39E-08 209E-05 149 1.33£-06 4.34£-04 1.39£-06 4.SSE-04 

[XylCDCI, total • 14 NA 6.58£-08 - - NA 6.S8E-08 

~lor1254 - - - 296 NA NA NA NA 

Accnaphthcnc 3411 NA S.04E-08 - - - NA S.04E-08 

lcnc 48 NA S.B6E-10 NA 5.86E-10 

Bcuzo(a)anthraccnc 27 284£-14 NA 126 256E-09 NA 256E-09 NA 

uormthenc 27 1.61£-14 NA 1.61£-14 NA 

193 3.57£-15 NA 3.57£-15 NA 

Fluoranlhcnc 217 NA 7.2SE-11 - - - NA 7.25£-11 

Fluormc 42 NA 234£-10 - - - NA 234£-10 

Pvrcne 1BO NA 8.19E-11 - - - NA B.19E-11 

Or2anics Total Risk 6.41E-08 7.64E-OS 1.37E-06 1.89E-03 1.44E-06 1.96E-03 

Alipbatic:a .> nC6 to nC8 (TX1006) - - - 885 NA 6.06£-04 NA 6.06E-04 

Alipbatic:a >nCB to nC10 (TX1006) - - - 55 NA 1.11£-03 NA 1.11£-03 

IAromatic:a > nCB to nC10 crX1006) - - - 55 NA 3.52£-05 NA 3.52£-05 

~H-GRO 810 NA 8.30E-06 996 NA 1.75E-03 NA 1.76E-03 
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Table 78-IO(a) 

Calculation of Individual Excess Lifetime Caucer Risk (IELCR) aud Hazard Quotient (HQ) for a Current On-site Non-residential Worker 

Sub-area 6B: GKN Facility, Boeing Tract 1, St. Louis, Missouri 

COCs 

Alipbatica > nCIO to nC12 (TX1006) 

Alipbatics > nC12 to nC16 (TXI006) 

~pbatics > nC16 to nC21 CTX1006) 

Aromatics> nCIO to nC12 (TX1006) 

Aromatica > nC12 to nC16 CTX1006) 

Arom&tica > nC16 to nC21 CTX1006l 

trPH-DRO 

Alipbatics > nC21 tO nC35 (TX1006) 

~tics> nC21 to nC35 CTX1006) 

rt'PH-ORO 

rtJ>H Total Risk 

Arsenic 
Barium 
Cadmium 

Chromium 

Mcrcurv 

Selenium 

IBcrvllium 
lcobart 
Copper 
, .. 
Nickel 

Zinc 
Metals Total Risk 
MIMTIT.ATIVERISK 

Notes: 
NA: Not available 
-: Risk evaluation was not ped'ormed. 
HI: Hazard ~ex 
TPH: Total petroleum hydrocarbon 
GRO: Gasoline range cnganic 
DRO: Dic:ac:l range cnganic 
ORO: Oil range organic 
ug/L: Microgmna per liter 
uglkg: Microgmna per kilogram 

Average SoH 
Cone:. 

(uglkg) 

-
-
-
-
-
-

17500 

-
-
-

27,807 

-
583 

-
34 

1,687 

3,964 

937 

8,404 

19350 

1084,100 

28,150 

52140 

Indoor Inhalation or 
Vapon from Subsurface 

Soil 

IELCR HQ 

- -
- -
- -
- -
- -
- -
NA 1.77~ 

- -
- -
- -
NA :Z.60E-05 

NA NA 

- -
NA NA 

- -
NA. 9.69E-05 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA 9.69E-05 

6.41E-08 1.99E-04 

Pa8e2of2 

Indoor Inhalation or 
AverageGW Sum of Su~ofHQ 

Cone. (ug/L) 
Vapon from Groundwater 

IELCR (HI) 

IELCR HQ 
5,575 NA 1.68E-Ol NA 1.68E-Ol 

5,575 NA 7.29E-Ol NA 7.29E-Ol 

5,575 NA 6.87E-t00 NA 6.87E-t00 

5,575 NA 1.10E-03 NA 1.10E-03 

5,575 NA 4.43E-04 NA 4.43E-04 

5,575 NA 1.19E-04 NA 1.19E-04 

33,451 NA 7.77E+OO NA 7.77E+OO 

75 NA 9.24E-02 NA 9.24E-02 

75 NA 1.83E-07 NA 1.83E-07 

150 NA 9.:Z4E-Ol NA 9.24E-O:z 

NA 7.86E+OO NA 7.86E+OO 

108 NA NA NA NA 

5440 NA NA NA NA 

1177 NA NA NA NA 

412 NA NA NA NA 

1.2 NA 1.53E-04 NA 250E-04 

- - - NA NA 

NA NA 

- - - NA NA 

- - - NA NA 

- - - NA NA 

6,400 NA NA NA NA 

- - - NA NA 

- NA NA 

NA 1.53E-04 NA :Z.SOE-04 

1.37E-06 7.86E+OO 1.44E-06 7.86E+OO 

• 

The RAM Group 



• 
AvcrqcSoU 

coc. CoDe. 

(IJillkll) 

I 1-Dichlorocthanc: 3.1 
I 1-Dichloroethene 3.S 
1 1 2-Trichloro-1,2,2-trifluoroethane 
1,2,3-Trimethvlbcnzene 
1,2,4-Trimethylbcnzene -
I.Acetonc 31 
~enzenc -
IBromomethane -
~1 2-Dichloroethene 146 
~chlorodifluoromethanc -
Ethvlbcnzene 123 

~·ethyl ketone (MEK) 13.9 
!Methyl tcrt-butyl ether (MTBB) -
Mcthvlene chloride 7.4 

ctnchloroethene B.24 
Toluene 4893 

trlns-1 2-Dichlorobenzme 36 
~.2-Dichloroethene 22 
Trichloroethene 42 
Vmyl chloride 52 
IXvlcnes. Total 382 
~lor12S4 100 

1150 
29 

:Benzo(a 17 
uonnthene 14 

Cluysene 119 
Fluonnlhene 102 
Fluorene .27 
Phenanthmlc 17 

~ 86 
Orpnla Total Risk 
Alipbatics > nC6 to nCB (1X1006) -
!Alipbatics > nCB to nCl 0 CTXl 006) -
Aromatics> nCB to nClO (1X1006) -
TPH-GRO 3103 
Alipbatics > nClO to nC12 CTXI006) -
Aliphaics > nC12 to nC16 CTXl 006) -
Ali~>nC16tonC21 (1Xl006) -
~cs>nC10tonC12(1Xl006) -
Aromatics> nC12 to nC16 CTX1006) -
Aromatics > nC16 to nC21 CTXI006) -
TPH-DRO 177083 
Aliphaics>nC21 tonC3SCTXI006) -
Aromatics> nC21 to nC3S CTXI006) -
TPH..ORO -
TPH Total Risk 

September 2004 

• Table 7B-10(b) 
Calculation of ln4ivldual Euess Lifetime Cancer Risk (IELCR) and Huard Quotient (HQ) for a Future Construction Worker 

Sub-area 6B: GKN Fadllty, Boc!Dz Tnct 1, St. Loub, Missouri 

A£ddcntaJ lnllcstlOn of 
Outdoor Inhalation of Dcnaal Contact with Outdoor Inhalation of 

Dcnaal Contact with SoU Vapora and Particulates Aven«eGW SoU froaaSoll CoDe. (lfll/L) 
Groundwater Vapora from Groundwater 

IELCR HQ IELCR HQ IELCR HQ IELCR HQ IELCR HQ 

NA 3.60&.08 NA 1.20&.08 NA S.31&.08 

Ul6E-11 1.37&.07 1.17&11 l.S2E-01 3.81&.11 2.68&.07 8.0 2.42&.08 3.14E-04 2.31&-11 1.62E-07 

640 NA NA NA 4.81&.07 

0.7 NA NA NA 8.80&.08 

- - - - - - 3.4 NA NA NA S.94E-07 

NA 1.08&.07 NA 1.14&.07 NA 2.67&.07 - - - - -
- - - 13 2.S6E-09 2.06E-03 1.94&-12 2.76E-06 

- - - - - - 14 NA 7.87E-04 NA 3.BOE-06 

NA S.lOE-07 NA S.66E-06 NA 2.87&-0S S82 NA NA NA 1.71&.05 

- - - - 35 NA 4.66E-OS NA 2.16E-06 

NA 4.28&.07 NA 4.38&.07 NA 3.8;3&.07 -
NA S.lOE-09 NA 9.00&.09 NA 3.14&.08 - - - - -
- - - - - - 32 1.48&.10 3.66E-06 2.59&-14 6.02E-09 

2.76&-13 430&.08 3.07E-13 4.78&.08 4.61&-13 2.2BE-08 13 2.10&.09 3.27E-04 8.11&-14 4.01&.09 

2.13&-13 2.87&.08 ·2.37&12 3.19&.07 4.89&.13 1.47&.07 20 1.54&.08 2.08&.03 3.B4E-13 1.16&.07 

NA 8.53&.07 NA 9.4BE-06 NA 5.37&.05 

NA 1.39&.07 NA 7.75&.08 NA 2.08&.07 - - - -
NA 3.B4E-08 NA 4.27&.07 NA 2.66E-06 58 NA NA NA 1.33E-06 

3.B3&.15 4.06&09 2.55&.12 2.71E-06 S.55B-12 6.52E-06 112 6.23&09 6.60&.03 4.55&.12 S.34E-06 

4.94&-13 6.07E-09 . 5.49&-10 6.74E-06 1.66&.09 1.36&.05 149 6.53&.07 B.OlE-03 7.61&-10 6.22E-06 

NA 6.66E-08 NA 6.81&.08 NA 1.52E-06 - - - -
4.65&.10 8.14E-04 1.11&.09 1.94&.03 . 1.75&.13 3.06E-07 296 NA NA NA NA 

NA 6.68E-06 NA 7.43E-06 . NA 4.66&.07. 

NA 5.64&.07 NA l.BBE-07 NA 1.07&.08 

2.72E-11 NA 6.96&-11 NA 3.07&13 NA 126 2.36&-0S NA 8.64&-11 NA 

2.20&-11 NA S.6SB-11 NA 1.90&13 NA 
1.88&-12 NA 4.83&-12 NA 2.78E-14 NA - - - - -

NA 2.9SB-07 NA 4.92E-07 NA 7.72&.09 - - - - -
NA 2.36&.07 NA 2.63&.07 NA B.29E-09 - - -
NA 6.62&.07 NA 2.21&.07 NA B.41&.09 

NA 3.32&.07 NA 1.11E-06 NA 8.77E-09 

S.lSE-10 B.lSE-04 1.80E-09 1.97E-03 1.71E-09 L09E-04 2.43E-05 2.02E-02 8.77E-10 4.02E-05 

- - - - - - 8BS NA NA NA B.60E-06 

- - - - ss NA NA NA l.SBB-OS 

- - - - - - ss NA NA NA 6.22&.07 

NA NA NA 1.41E-05 NA l.83E-05 !l96 NA NA NA 2.50E-05 

- S,S7S NA NA NA 2.3BB-03 

- S,57S NA NA NA 1.03E-02 

- - - - - - S,S75 NA NA NA 9.72E-02 

- - - - - - S,57S NA NA NA 2.B7E-OS 

- - - - - - S,S7S NA NA NA 1.99&-0S 

- - - - S,S7S NA NA NA !.SIB-OS 

NA 3.!l1E-04 NA 1.1!lE-03 NA 3.40E-04 33,451 NA NA NA l.lOE-01 

- 7S NA NA NA 1.31&.03 

7S NA NA NA 1.20&.07 

150 NA NA NA 1.31E-03 

NA 3.91E-04 NA l.lOE-03 NA 3.58E-04 NA NA NA l.llE-01 

Poge 1 of2 

• 
Sua of SuaofHQ 
IELCR (B1) 

NA 1.01&.07 
2.43&.08 3.14E-04 

NA 4.81E-07 

NA 8.80&.08 

NA S.94E-07 
NA 4.B8&.07 

2.S7E-09 2.07&.03 
NA 7.91E-04 
NA S.20&.05 
NA 4.B8E-05 
NA 1.2SE-06 
NA 4.BSE-08 

1.48&.10 3.66E-06 
2.10&.09 3.27E-04 
1.54&.08 2.08&.03 

NA 6.41&.05 
NA 4.25&.07 
NA 4.4SE-06 

6.24&.09 6.62.B-03 
6.56&.07 B.04E-03 

NA 1.6SE-06 
1.57E-09 2.75&.03 

NA 1.46&.05 
NA 7.63&.07 

2.36&-0S NA 
7.B7E-11 ·NA 
6.74E-12 NA 

NA 7.96&.07 
NA S.08&.07 
NA 8.92E-m 
NA 1.4SE-06 

2.43E-05 :Z.32E-02 
NA B.60E-06 
NA l.SBE-OS 
NA 6.22&.07 
NA 5.74E-05 
NA 2.38&.03 
NA 1.03E-02 
NA 9.72E-02 
NA 2.87&.05 
NA 1.99&.05 
NA 1.51&.05 
NA l.UE-01 
NA 1.31&.03 
NA 1.20&.07 
NA 1.31E-03 
NA 1.13E-01 
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coc. 

~c 
Barium 
Cadmium 
Chromium 
Mercury 
Selenium 
Antimony 
Beryllium 
Cobslt 
Copper 

Nickel 
Zinc 
Metab Total Risk 

TIVERlSK 
Noles. 
NA: Not available 
-: Rislc evallialion was not perfonned. 
m: Hamd index 
TPH: Tots! petroleum hydrocarbon· 
GRO: Gasoline range organic 
DRO: Diesel range organic 
ORO: Oil nmge organic 
oWL: Microgmns per liter 
uglkg: Microgmns per kilogram 

September 2004 

AverqeSoU 
Cone. 

(~ 

14,266 

481 

42 
920 

3,964 
937 

8404 
19,350 

1084,100 
28150 
52.140 

• Table 7B-10(b) 
Calculation of Individual Excess Lifetime Cancer Risk (IELCR) and Huard Quotient (HQ) for a Future Construction Worker 

Sub-area 6B: GKN Fadllty, Boe1n!: Tract 1, St Louts, Missouri 

AcddentallnJ:estlon of 
Outdoor Inhalation of Dermal Contact with Outdoor Inhalation of 

Dermal Contact with SoU Vapora and Parlkulatea AverqeGW 
Soli 

from Soli Conc.(q/L) 
Groundwater Vapora from Groundwater 

IELCR HQ IELCR HQ IELCR HQ IELCR HQ IELCR HQ 

3.5SE-10 5.53E-05 l.l3E-07 1.7SE-02 1.87E-10 291E-06 108 NA NA .NA NA 
5440 NA NA NA NA 

NA l.l2E-05 NA . 3.73E-04 265E-12 5.90E-08 1177 NA NA NA NA 

- 412 NA NA NA NA 
NA 1.6SE-07 NA 8.23E-06 NA 1.98E-04 1.2 NA NA NA 3.29E-06 
NA 2.14E~5 NA 7.13E-05 NA 9.89E-07 
NA l.lSE-04 NA 3.84E-03 NA 4.26E-06 - - -

6.69E-10 5.4SE-06 2.23E-10 1.82E-06 6.89E-12 1.01E-08 -
NA 4.88E-04 NA 1.63E-04 7.21E-ll 9.03E-05 
NA 5.62E-06 NA 1.87E-04 NA 4.14E-06 
NA 270E-03 NA 3.00E-03 NA 4.74E-03 6,400 NA NA NA NA 
NA 8.18E-07 NA 5.4SE-OS 2.07E-ll 3.02E-0S - - - - -
NA 2.02E-06 NA 1.68E-05 NA 1.06E-08 - -

l.OlE-09 3.41E-03 1.13&e7 l.SlE-01 l.!HIE-10 5.07E-03 NA NA NA 3.l!IE-06 

1.55E-09 4.6lE-03 1.15E-07 l.84E-Ol 2.00E-09 5.54E-03 2.43E-05 2.0lE-Ol 8.77E-10 l.llE-01 

Page2 of2 

• 
Sum of SumofHQ 
IELCR (Ill) 

l.l3E-07 1.76E-02 
NA NA 

2.6SE-12 3.84E-04 

NA "NA 
NA 2.10E-04 
NA 9.37E-05 
NA 3.96E-03 

8.99E-10 7.27E-06 
7.21E-ll 7.42E-04 

NA 1.97E-04 
NA 1.04E-02 

207E-ll B.SSE-OS 
NA 1.89E-05 

1.14&e7 3.37E-Ol 
2.UE-05 1.70E-01 
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Table 7C-10(a) 

Calculation of Individual Excess Lifetime Cancer Risk (IELCR) and Hazard Quotient (HQ) for a Current On-site Non-residential Worker 

Sub-area 6C: GKN Faci6ty, Boeing Tract 1, St. Louis, Missouri 

Average Soil 
Indoor Inhalation of Indoor Inhalation of 

COCs Cone. 
Vapon from Subsurface AverageGW Vapon from Groundwater 

Sum of SumofHQ 

Soil Cone. (ug/L) IELCR (HI) 

(uglkg) IELCR HQ IELCR HQ 

2-Hexanone (MBK) - - - 4.3 NA 9.83E-07 NA 9.83E-07 

Acetone 55 NA 1.90E-07 - - - NA I.90E-07 

!:is-I ,2-Dicbloroethene 2.5 NA 4.48E-07 .96 NA 1.05E-04 NA 1.05E-04 

IR!_chlorodifluoromethane 3.6 NA 1.67E-06 - - - NA 1.67E-06 

!Ethyibenzene 540 NA 7.08E-07 - - - NA 7.08E-07 

Methyl ethyl ketone (MEK) 13 NA 8.82E-09 - - - NA 8.82E-09 

Methyl isobutyl ketone 11 NA 1.02E-08 - - - NA 1.02E-08 

o-Xylene . 600 NA 3.25E-08 - - - NA 3.25E-08 

!_richloroethene 4.2 l.OIE-11 4.75E-07 .. 240 1.48E-08 6.94E-04 1.48E-08 6.94E-04 

yiD._yl chloride - - - 5.2 5.55E-08 1.82E-05 5.55E-08 1.82E-05 

lxylenes, total 206 NA 3.04E-07. - - - NA 3.04E-07 

Ch!Y_sene. 406 2.32E-15 NA - - - 2.32E-15 NA 

Organics Total Risk 1.01E-ll 3.84E-06 7.03E-08 8.18E-04 7.03E-08 8.22E-04 

Aliphatics > nC6 to nC8 (lXI 006) - - - 110 NA . 9.05E-05 NA 9.05E-05 

Aliphatics > nC8 to nCI 0 (lXI 006) - - - 47 NA 1.13E-03 NA 1.13E-03 

~omatics > nC8 to nCI 0 (lXI 006) - - - 47 NA 3.40E-05 NA 3.40E-05 

TPH-GRO 64,052 NA 2.02E-04 203 NA 1.25E-03 NA 1.45E-03 

Aliphatics > nC I 0 to nC I2 (lXI 006) - - - 1,497 NA 5.43E-02 NA 5.43E-02 

Aliphatics > nCI2 to nC16 (f.XI006) - - - 4,64I NA 7.30E-OI NA 7.30E-OI 

Aliphatics > nCI6 to nC21 (f.XI006) - - - . 1,497 NA 2.22E+OO NA 2.22E+OO 

Aromatics> nCIO to nCI2 (f.XI006) - - - I,497 NA 3.20E-04 NA 3.20E-04 

~matics > nC12 to nC16 (f.XI006) - - - I,946 NA 1.59E-04 NA 1.59E-04 

Aromatics>nCI6tonC2I (f.XI006) - - - I,497 NA 3.I6E-05 NA 3.I6E-05 

tfPH-DRO . 566,000 NA 1.77E-04 12575 NA J.OOE+OO NA J.OOE+OO 

• 
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Table 7C-10(a) 

Calculation of Individual Excess Lifetime Cancer Risk (IELCR) at;~d Hazard Quotient (HQ) for a Current On-site Non-residential Worker 

Sub-area 6C: GKN Facility, Boeing Trad 1, St Louis, Missouri 

COCs 

~pbatics > nC21 to nC35 (TX1006) 

!Aromatics> nC2l to nC35 (IX1006) 

[l'PH-ORO 

frPH Total Risk 

~c 
;Barium 

Cadmium 

Chromium 

Chromium, hexavalent 

!Mercury 
Selenium 

!Metals Total Risk 

CUMULATIVE RISK 

Notes: 
NA: Not available 
-: Risk evaluation was not performed. 

m: Hazard index 
TPH: Total petroleum hydrocarbon 

GRO:Gwwlinenmgeo~mric 

DRO: Diesel nmge ~mric 
ORO: Oil nmge organic 

ug/L: Micrograms per liter 
uglkg: Micrograms per kilogram 

Average Soil 

Cone. 

(uglkg) 

-
-
-

6,061 

-
-

27,165 

-
33 

342 

Indoor Inhalation of 

Vapors from Subsurface 

Soil 

mLCR HQ 

- -
- -
- -
NA 3.79E-04 

NA NA 

- -
- -
NA NA 

- -
NA 2.86E-05 

NA NA 

NA 2.86E-05 

l.OlE-11 4.11E-04 

Indoor Inhalation of 
AverageGW Sum of SumofHQ 

Cone. (ug/L) 
Vapors from Groundwater 

mLCR (HI) 

mLCR HQ 

727 NA 1.08E+OO NA 1.08E+OO 

295 NA 6.97E-07 NA 6.97E-07 

1,022 NA l.OSE+OO NA l.OSE+OO 

NA 4.081!;+00 NA 4.08E+OO 

81 NA NA NA NA 

2,574 NA NA NA NA 

669 NA NA NA NA 

2,381 NA NA NA NA 

16 NA NA NA NA 

0.76 NA l.llE-04 NA 1.39E-04 

- - - NA NA 

NA 1.11E-04 NA 1.39E-04 

7.03E-08 4.08E+OO 7.03E-08 4.08E+OO 

• 
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• 
AverqeSoU 

COCs Cone. 

(uWI«<} 

2-Hexanonc (MBK) -
Acctme 27 

Chlorofcnn 2.9 
ci.s-1,2-Dichloroetbene 3.S 
Dichlorodifluoromethme 3.6 
Ethylbenzcnc 233 
Methyl ethyl b:tone (MEK) 12 
Methyl isclbutyl b:tone 12 

o-Xylenc 600 

Trichloroethcnc 29 

VlllVI chloride -
~vlcncs. Total 90 
Benm(a 66 

uonnthcnc 48 
CJuysene 274 

Fluormlhene 84 . 

Omnia Tetal Rbk 
AliDhslics > nC6 to nCB (IX1006) -
Alipbatics > nC8 to nCI 0 (lXI 006) -
Aromatics> nC8 to nCIO (IXJ006) -
TPH-GRO .csmr 
IAJipbatics > nCIO to nCI2 (IXI006) -
IAJipbatics > nC12 to nC16(TXI006) -

> nCI6 to nC21 (TX1006) 
~Aromatics > nCIO to nC12 (lXI 006) -
~Aromatics > nCI2 to nCI6 O"X1006l -
Aromatics > nC16 to nC21 (lXI 006) -
TPH.ORO· 1 049,42!1 

Ali_phatjcs > nC21 to nC3S (TICI006) -
Aromatics> nC21 to nC3S (IXI006) -
TPH-ORO -
TPH Total Rbk 

September 2004 
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Table 7C-10(b) 

Calculation of Individual Exceu Lifetime Cancer Rbk (IELCR) and Hazard Quotient (HQ) for a Future Coastructlon Worlw' 

Sub-area 6C: GKN Fadlity, Boeinl: Tnct 1, St. Louis, Mluouri 

.AI:ddentallnBestioa or Outdoor InhalaUOD of DeraaJ Contact with Outdoor Inhalation of 
DeraaJ Contact with SoU SoU 

Vapon and Parllculata AverqeGW Groundwater Vapon fnllll Groundwater 
frH~SoU Cone. (IJI/L) 

IELCR HQ IELCR HQ IELCR HQ IELCR HQ IELCR HQ 

- - - - - - 4.3 NA NA NA 1.78E-07 

NA 9.36E-08 NA 9.88E-08 NA 2.32E-07 - - - - -
8.86E-14 l.02B-07 9.84E-14 l.l3E-07 7.0SE-12 7.13E-OS -

NA l.21E-08 NA 1.34E-07 NA 6.80E-07 96 NA NA NA l.49E-06 

NA 2.09E-08 NA 6.97E-09 NA 4.76E-07 - ·- - - -
NA 8.13E-07 NA 8.31E-07 NA 7.27E-07 - - - - -
NA 7.20E-09 NA 8.00E-09 NA 2.79E-08 - - - -
NA S.42E-08 NA 6.02E-08 NA 1.14E-07 - - - - -
NA 3.49E-07 NA 1.16E-07 NA S.87E-07 - - - - -

2.69E-IS 2.8SE-09 l.79E-12 1.90E-06 3.90E-12 .C.SSE-06 240 l.33E-08 l.42E-02 S.I9E-12 6.09E-06 

- - - - - - 5.2 2.28E-08 2.80E-04 l.41E-ll 1.16E-07 

NA l.S7E-08 NA 1.61E-08 NA 3.S9E-07 

1.04E-IO NA 2.67E-IO NA I.ISE-12 NA 

7.S4E-11 NA 1.93E-IO NA. 6.48E-13 NA 

4.32E-12 NA l.liE-11 NA 6.38E-14 NA - - - - -
NA 2.4SE-07 NA 4.08E-07 NA 6.39E-09 -

l.I.CE-10 1.71E-06 4.7.CE-10 U9E-06 1.28E-ll 7.90E-OS 3.61E-08 1.44E-Ol 1.93E-ll 7.88E-06" 

110 NA NA NA S.68E-07 

- - - - - - . 47 NA NA NA 7.06E-06 

- - - - - - 47 NA NA NA 278E-07 

NA NA NA 2.08E-04 NA 2.70E-04 203 NA NA NA 7.91E-06 

- - - - - - 1,497 NA NA NA 3.41E-04 

- - - - - - 4,641 NA NA NA 4.S7E-03 

1,497 NA NA NA 1.39E-02 

- - - - - - 1,497 NA NA NA 4.09E-06 

- - - - - - 1,946 NA NA NA 3.67E-06 

- - - - - - 1,497 NA NA NA 212E-06 

NA 2.31E-03 NA 7.04E-03 NA 2.01E-03 12,575 NA NA NA 1.88E-Ol 

- - - - - - 727 NA NA NA 6.7SE-03 

- - - - - - 29S NA NA NA 2.2SE-07 

- - - - - - 1022 NA NA NA 6.7SE-03 

NA 2.31E-03 NA 7.2SE-03 NA 2.28E-03 NA NA NA 2.56E-Ol 

Page 1 of2 

• 
Sum of Sua~ofHQ 

IELCR (B1) 

NA 1.78E-07 

NA 4.2SE-07 
7.23E-12 7.1SE-OS 

NA 2.32E-06 
NA S.04E-07 
NA 2.37E-06 
NA 4.31E-08 
NA 2.29E-07 
NA 1.0SE-06 

1.34E-08 1.42E-02 
2.28E-08 2.80E-04 

NA 3.91E-07 
3.73E-IO NA 
2.69E-10 NA 
I.S4E-ll NA 

NA 6.S9E-07 
3.68E-G8 USE-Ol 

NA S.68E-07 
NA 7.06E-06 
NA 278E-07 
NA 4.86E-04 
NA 3.41E-04 
NA 4.S7E-03 
NA 1.39E-02 
NA 4.09E-06 
NA 3.67E-06 
NA 212E-06 
NA 3.02E-Ol 
NA 6.7SE-03 
NA 22SE-07 
NA 6.7SE-03 
NA 3.74E-Ol 

The RAM Group 
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COCa 

Anenic 
Barium 
kAdmium 
k::hromium 
lehromium, hexavalent 
Mercurv 
Selenium 
~etah Total Risk 
CUMULATIVE RISK 
Notes. 
NA: Not available 
-: Risk evaluation was not performed. 
HI: Hazard i,ndcx 
TPH: Tot.! petroleum hydrocatbon 
GRO: GISOiine nngc organic 
DRO: Diesel nngc organic 
ORO: Oil nngc organic 
UWL: Miaogmuis per liter 
ugllrg: Micrograms per kilogram 

September 2004 

AverqeSoU 
Cone. 

(~ 

s 817 

425 
19,798 

-
38 
329 

• 
Table 7C-10(b) 

Calculation of Individual EKas Llfcti81e Cancer Rbk (IELCR) and Huard Quotient (HQ) for a Future Construction Worker 

Sub-area 6C: GKN FaciUty, lJclc1q Tnct 1, St. Louis, Mluourt 

A£ddental Jncatloa of 
Outdoor Inhalation of :oer.al Contact wltb Outdoor Inhalation of 

Denul Coatact wltb SoU 
SoU 

Vapon ~Particulates AverqeGW Groundwater Vapon frowa Groundwater 
fro. SoU Coac. (ucfL) 

IELCR HQ IELCR HQ IELCR HQ IELCR HQ IELCR HQ 

1.4SE-10 2.~5 4.59E-08 7.14B-03 7.63E-ll 1.19E-06 81 NA NA NA NA 

- 2.574 NA NA NA NA 

NA 9.87B-06 NA 3.29B-04 2.34E-12 5.20E-08 669 NA NA NA NA 

NA NA NA NA 7.28E-10 NA 2,381 NA NA NA NA 

- - - - 16 NA NA NA NA 

·NA 1.48E-07 NA 7.39E-06 NA 1.78B-04 0.76 NA NA NA 1.14E-06 
NA 7.6SB-06 NA 2.5SB-05 NA 3.S4B-07 - - - - -

1.45E-10 4.02E-05 4.5!1&08 7.50E-03 8.06E-10 l.BOE-04 NA NA NA 1.14E-06 

3.29E-10 2.36E-03 4.64E-08 U7E-02 8.19E-l0 2.SCE-03 3.61E-08 U.CE-02 1.93E.U 2.56.E-02 

l'lge 2 of2 

•• 
Sua of SuaofHQ 
IELCR (HI) 

4.61E-08 7.16B-03 

NA NA 
2.34E-12 3.39E-04 
7.2BE-10 NA 

NA NA 
NA 1.87E-04 
NA 3.3SB-05 

4.68&08 7.7lE-03 

8.36E-08 5.97E-02 

The RAM Group 
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Table 7D-10(a) 

Calculation of Individual Excess Lifetime Cancer Risk (IELCR) and Hazard Quotient (IIQ) for a Current On-site Non-residential Worker 
Sub-area 6D: GKN Facllity, Boeing Tract 1, St. Louis, Missouri 

Average Soil 
COCs Cone. 

(uglkg) 

IDichlorodifluoromethane 5.5 
Tetrachloroethene ---
Toluene 39 

Organics Total Risk 

TPH-GRO 12,000. 

TPH-DRO 2,500 

TPH-ORO 2,500 
TPH Total Risk 

Arsenic ---
Chromium ---
Metals Total Risk 
CUMULATIVE RISK 

Notes: 
NA: Not available 
---: Risk evaluation was not performed. 
In: Hazard index 
TPH: Total petroleum hydrocarbon 
GRO: Gasoline range organic 
DRO: Diesel range organic 
ORO: Oil range organic 
ug/L: Micrograms per liter 
uglkg: Micrograms per kilogram 

Indoor Inhalation of 
Vapors from Subsurface 

Soil 

mLCR HQ 

NA 8.16E-06 

-- --
NA 7.99E-07. 

NA 8.96E-06 

NA 1.23E~4 

NA 2.52E-06 

NA 6.38E-08 

NA 1.25E-04 

--- ---
--- ---

NA NA 

NA 1.34E-04 

Indoor Inhalation of 
AverageGW 

Vapors from Groundwater 
Sum of SumofHQ 

Cone. (ug/L) ffiLCR (Ill) 
ffiLCR HQ 

--- --- --- NA 8.16E-06 

12 2.99E-10 3.60E-06 2.99E-10 3.60E-06 

--- -- --- NA 7.99E-07 

2.99E-10 3.60E-06 2.99E-10 1.26E-05 

-- --- NA 1.23E-04 

--- --- --- NA 2.52E-06 

--- --- --- NA 6.38E-08 

NA NA NA l.lSE-04 

8.9 NA NA NA NA 
41 NA NA NA NA 

NA NA NA NA 

2.99E-10 3.60E-06 2.99E-10 l.JSE-04 

• 
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coc. 

Dichklrodifluoromethanc 
IMetlwt ethyl ketone (MEK) 

Tctnchlorocthene 
Toluene 
:~TotaiRiak 
TPH-GRO 
TPH-DRO 
TPH.ORO 
TPH Total Rlak 
Arseni_c 
Chromium 
Metals Total Risk 

TlVERISK 
Notes. 
NA: Not available 
-: Ris1c evaluation WIS not pctformcd. 
HI: Hazard index 
TPH: Total petroleum hydrocarbon 
GRO: Gasoline nngc organic 
ORO: Diesel nngc organic 
ORO: Oil nngc organic 
utifl: Micrograms per liter 
ugllrg: Miaogmns per kilognan 

September 2004 

AverqeSaU 
Cone. 

(u~ 

s.s 
69 

-
27 

I 12.000 

I 2,500 
I 2,500 

I 9250 
I -

• 
Table 7D-10(b) 

Calculation of Individual Euas Lifetime Cancer Rlak (IELCR) and Hazard Quotient (HQ) for a Future CollltnKtlon Worker 
Sub-area 60: GKN Fadllty, Boefq Tract 1, St Louts, Mluaurt 

Mddental ~estlon of 
Chrtdaorlnbabtionof 

Dermal Contact wltb Outdoor Inhalation of Dermal Contact wltb SoU 
SoU 

Vapora and Particulatea AverqeGW Groundwater Vapan from Groundwater from SoU Cone. (IJ&IL) 
IELCR HQ IELCR HQ IELCR HQ IELCR HQ IELCR HQ 

NA 3.17E-08 NA 1.06E-08 NA 7.20E-07 - - -
NA 3.98E-08 NA 4.42B-08 NA 1.54E-07 - - - - -- - - - - - 12 9.19E-09 1.24E-03 1.22E-13 3.68E-08 
NA 4.66E-09 NA S.ISE-08 NA 2.94E-07 
NA 7.62E-08 NA 1.07E-07 NA l.l'IE-06 !1.19E-09 l.l.CE-03 l.llE-13 3.68£.08 
NA NA NA S.46E-OS NA 7.ll7E-oS - - - - -
NA S.SlB-06 NA 1.68E-OS NA 4.80&06 - - - - -
NA 6.37B-06 NA 1.64E-05 NA 5.16E-07 - - - - -
NA 1.19£.05 NA 8.77£.05 NA 7.60£.05 NA NA NA NA 

230E-10 3.S8E-05 7.30E-08 1.13E-02 1.21E-10 1.89&06 8.9 NA NA NA NA - - - - - - 41 NA NA NA NA 
2.30£.10 3.58£.05 7.30E-08 1.13~ l.l1E-10 1.89E-06 NA NA NA NA 
l.lOE-10 4.78£.05 7.30E-08 l.l.CE-02 UlE-10 7.91£.05 U9E-09 l.l.CE-03 l.llE-13 3.68E-08 

• 
Sum of SumofHQ 
IELCR (H1) 

NA 7.63E-07 
NA 2.38E-07 

9.19E-09 1.24E-03 
NA 3.SOE-07 

9.19E-09 l.l.CE-03 
NA 1.2SE-04 
NA 2.71E-OS 
NA 2.33E-OS 
NA 1.76E-04 

7.33E-08 1.14E-02 
NA NA 

7.33E-08 l.l.CE-02 
IUSE-08 1.28E-02 

The RAM Group 
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ATTACHMENT 7·A 

ECOLOGICAL RISK ASSESSMENT- AREA 6 GKN FACILITY 
TIER 1 SCREENING CHECKLIST FOR .POTENTIAL RECEPTORS AND HABITAT 

CHECKLIST #1 

1. Is the site less than Yz mile to a surface water resource (pond, river, lake, etc.)? 

Yes, the downgradient edge of Area 6D is adjacent to Coldwater Creek. 

2. Are wetlands (e.g. marshes, swamps, fens) on or adjacent to the site? 

No. 

3. Are contaminated soils uncovered or otherwise accessible to ecological receptors and the 
elements? 

No, the entire si~e is paved. 

4. Has a process (operational) discharge or storm water permit not been issued for the site? 

Site-wide, there is a storm water permit. 

5 . Is the site located in a known Karst environment (see Reference map)? 

No. 

6. Are there federal or state rare, threatened, or endangered species on or within a Vz mile 
· radius of the site? Note, the 'h mile radius limit does not necessarily apply to situations 
where a hydrogeological connection exists between the site and karsitic features. 

No. 

7. Are there one or more environmentally sensitive areas (see Ecological Risk Assessment 
Figure #1 for definition) at or within a 'h mile radius of the site? · 

No. 

8. Are commercially or recreationally important species (fauna or flora) on or within a Vz 
mile radius of the site? 

No . 

September 2004/ Area 6 The RAM Group 
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ATTACHMENT 7-B 

ECOLOGICAL RISK ASSESSMENT 
TIER 1 SCREENING CHECKLIST FOR POTENTIAL RECEPTORS AND HABITAT 

CHECKLIST #2 

la. Can contaminants associated with the site leach, dissolve, or otherwise migrate to 
groundwater? 

Yes, groundwater has been impacted. 

1 b. Are contaminants associated with the site mobile in groundwater? 

Yes. 

lc. Does groundwater from the site discharge into to ecological receptor habitat? 

Eventually groundwater discharges into Coldwater Creek. 

1. Could contaminants associated with the site reach ecological receptors via groundwater? 

2a . 

Based on the distance to the creek and the current groundwater concentrations, there is 
some potential for low level dissolved impacts in groundwater to reach the creek. 

Is NAPL present at the site? 

No. 

2b. Is NAPL migrating? 

No. 

2c. Could NAPL discharge occur where ecological receptors are found? 

No. 

2. Could contaminants from the site reach ecological receptors via migration of NAPL? 

No. 

3a. Are contaminants present in surface soils? 

Although we have no suificial soil data, it is unlikely based on the sources located within 
this area that suificial soil is impacted. 

3b. Can contaminants be leached from or be transported by erosion of surface soils? 

No, the site is entirely paved . 

3. Could contaminants reach ecological receptors via erosional transport of contaminated 
soil.or via precipitation runoff? · 

September 2004/ Area 6 7-B-1 The RAM Group 
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No, the site is entirely paved. 

4a. Are contaminants present in surface soil or on the surface of the ground? 

No. 

4b. Are potential ecological receptors on the site? 

No. 

4. Could contaminants reach ecological receptors via direct contact? 

No, the site is entirely paved. 

5a. Are contaminants present on the site volatile? 

Yes. 

5b. Could contaminants on the site be transported in air as dust or particulate matter? 

5. 

No, the site is entirely paved. 

Could contaminants reach ecological receptors via inhalation of volatilized contaminants 
or contaminants adhered to dust in ambient air or in subsurface burrows? 

No, the site is entirely paved. 

6a. Are contaminants present in surface and shallow subsurface soils or on the surface of the 
ground? 

No. 

6b. Are contaminants found in soil on the site taken up by plants growing on the site? 

No, the site is entirely paved. 

6c. Do potential ecological receptors on or near the site feed on plants found on the site? 

No, the site is entirely paved. 

6d. Do contaminants found on the site bioaccumulate? 

No. 

6. Could contaminants reach ecological receptors via ingestion of either soil, plants, 
animals, or contaminants directly? 

No . 

September 2004/ Area 6 7-B-2 The RAM Group 
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?a. Are there Karsitic features on or within a~ mile radius of the site? 

No. 

7b. Is there a hydrogeological connection between the site and karsitic features such as seeps, 
springs, streams, or other surface water bodies? 

No. 

7. Could contaminants reach ecological receptors via transport through a Karst system? 

No . 

September 2004/ Area 6 7-B-3 The RAM Group 


